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GENERAL DYNAMICS -

1. SCOPE: This specification covers the following launch
vehicle:

United States Air Force Model SLV-3
GD/C Mwil 69
Atlas Standard Launch Vehiele
Utilizing a MA-5 Rocket Engine System)
(North American Aviati on, Inc.)

The Atlas Standard -aunch Vehicle (see 6.2) consists of
a basic launch vehicle and mission peculiar kits, sup-
plied by Convair Division of General Dynamics (GD/C)

A as Government Furnished Equipment for installation
and test by GD/C (see 3o1:.1).

1.1 MISSION: The Launch vehicle shall be used as a stand-
ard taunch Vehicle (SLV-3) to boost an upper stage and
payload into a predetermined trajectory as required by
the applicable addenda of this specification.
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PAGE 2

GENERAL. DM_ IIi%"z'i" I% :: ..
?- Conva Dlvision

2. APLICABLE DOCUMENTS:

2.1 The following documents form a: 'part of this specifi-
cation to the extent specified herein. Documents not
identified by revision letter,, date or amendment shall
be of the latest issue in effect. For equipment
designed or produced under Contract AF04(695)-710,
the applicable issue-Of the following government agency
documents shall be determined by Report GDA-CHA65-002.

SPECIFICATIONS,

Federal.;

PPP-T-oo60a Tape, Pressure Sensitive
30 November 1961 Adhesive, Waterproof-for

Packaging and Sealing

Military

MIL-i-I16D Pre~ervation, Methods of
29 September 1960

MIL-B-121B Barrier Material, Grease-
21 May 1959 proofed, Waterproofed . -Flexible

MIL-D-3464B Desiccants, Activated,
31 October 1955 Bagged, Packaging Use

and Static Dehumidification

MIL-P-3803 Plastic, Polyethylene
5 September 1952 Molded and-Extruded

Shapes, Sheets and Tubing

MIL-B-5087A.(ASG) Bonding; Electrical (For
30-July 1954 Aircraft)

(for old design)
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GENERAL DkRAMICS" ,*. .- *

flnrvairi flivialon

2*- . A:PPLICABLE DOCUnE1S:i (Contj)

MIL.-B-5087A(ASG) (1) Bondintg; Electrical
-29 Janjuary 1958 - ffor Aircraft) -

fph -~ ate~ in.. 6.jitne-.960K

Mfl-P-.551f8, Pneunfitic -Systems; Ibestgnp
10 May 1956 Install&tibb and Teat  inL.-

*Mil.H-5606A .Hydraulic Fluid Petroleum.
21 February .1957 *Base,-Aircraft-and'Ordnanee

*. MIL-.N-6011 .Nitrogen, Liquid and Gas

MI-L-E..6051C ne. e
17 JuneElectrical-Electroni Sysie
11 un 960 COm7ptibility and Inter-

-. *. . 5* . .ference Coiftrol:'Requfre-
rient& lfox Aerdnautica1

:5 .Subsystems AdAtiit

( - -- Hydraulic Fluid, Petroleum'-

-18 July 1957 -Base-, Preservtive

* .MIL-L-0880B(iSG) Lubrication of Aircraft..
2g5 Auguat 1951% General Specification for

* miL..Ws8M 03 Wiring,. Guided. Missile,
-19 July 1:957 -Installation of; General
* '. '.5 : -. S~ecification for

(foi' old design)>.

Specification for -- --

- -- S(phase in 25 September 1962

5-. : for new design) j*- '
*C . .. . ,6



2. ~~ S APLCAL . 6]W

5..-Itterchangeabiljt~r 
and Re-

- o 00tMI e 3.96o placeability of Component

Parts for Aircraft abd

RdAL--8555 -Missilesv Guided: Deaiga-
31 Decembi-V 1.952 -and Cdnstfuctionj, General-..

NIL-E-25W6A tlectric and Electronic 'A
28 June 1957. Equipment and'Systems, 7

- .Guided. Iissiles, Installs.
:... - . .tion of, -General SpecMf-

-. .cation for old d~sil.

I'IL-E-0025%6b Nayh), Electiic and Electronic
- -18 ugst 1958 ftiipmefit and Systermsj_

-Guided,I~ssiles, Inetalla,
-. tion of, Gerferal SpecifI-

-, ~ .: .. cation for"(pbase -in 10-
.-.. ~ -.. - November 1959 for new denil)

S -MIL-H.2547 
ydalic Systemts: Design

S26Juni 196a Installation, and Tests I
- - * --- S*. . lises(Gehteral -Specifi-!

. . ation for dld design)A7.1
141L-H-25475(SP 2 Hydraulic Systems: Design-
4 may 1060 Installation, and Teats -In-

-.-. ... ... .- IMissiles (General Specif..
cation for) )phase in 15
Augusti 1960l for nwdesign)-

MIL-P-25508C(VSAP) Propellant, Oxygen
7 November'1960.

141L-R-25576B Rocket Fuel, HP-i-
23 January 1959

miL-F,74oikPropellant, Pressurizing

7 November 1960 AetNtoe

A.5

I 
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GENQALDAISi' §1 ___

ConvaLr D 8 -visi. . -

-2e APPLICABLE DOCUMETS:, (Cont)

IGeneral Dw.ynamic s/Cor v . .r--

-AE63-0072A SLV-3/Agena D Interface
9 Odtober .1-96 Requirements Specification ( )

0-75001 Permissible ontamination
Limits, Fuel System Com-
ponenitd

00 2 Permissible Contamination
Limits, Liquid Oxygen
Systfem Comonents

0-75035 Permissible Contamination

Limits, Pneumatic System
Components

0-75069 Contamination Limits: and
Evaluation Methods Hydrau-

-- o lic Systems-Spe'ification for

7 0-ooo Finish Specificatiop for
WS-07A- .... - . -

- 7-)209B: . Environmental Design Condi-
1 1 March 1958 tions and Environmental Teat

- Procedures for WS-!07A-I
Equipment, Specification for

27-o0004 Protective Finish for Air-
borne, Aerospace, Ground
and Ground Electronic Equip-
ment, Specification for

27-O354I0Th Subsystem-First Stage Sepa-
18 March 1964 ration, Space Programs,

Vehicleborne Specification for

69-00160D Detail Specification, Basic
14 December 1965 Launch Vehicle, Atlas Stando

ard Launch Vehicle, SLV-3
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GENlERAL DYNAMICS/-~ 1 :--" 1r.
( convalr DviMion-

2. APPLICABLE 3)OCUM1S: 166it)

69-00161A- MOD III G Guidance Kkt)------
- - 12 August 1964 Standard .Launch Vehicle,- (SLV73), Specification. for ,

69-0162B Mark II Guidance Kit, Stand-
13- December 1963 ard Launch Vehicle (SLV-3),63 :.Specification 

-for

_69-164D Sfectrical Distributibn
6May. i6 -  Box Kit,, Standard Launch• -Vehicle, SLV-3, Specifi-

1t cationfor

691 rc165 6 Autopilot Kit, Standard
- - !imarch- 31966 Launch Vehicle. (SLV-3),

.- - Specification for

69-o169k Telemetry ki., Standard
i7 December 1965 Launch Vehicle, SLV-3,

- .Specification for

69-00179 Range Safety Conand Receiver
12 January 1965 Kit, Standard, Launch Vehicle

.: SLV-3, Specification for

69-00201A Structural Design Criteria
25 June l965 Specification-Atlas, Stand-

ard Space Launch Vehicle
SLV-3B

69-00202D Environmetai Design and-
11 October 1965 Test Criteria Specification
_ for Space Launch Vehicles

(SLI-3) Vehicleborne and
Aerospace Ground Equipment

69-0oo6E - Subsystem-Telemetry (Trans-
5 January 1966 mitting Set No. 1), Stand-

ard Launch Vehicle, Vehicle-.
borne, SLV-3, Specification
for

_ _ _ _
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GENERAL VNAMICS,;P, • : "_____ __

,. Convair DiVipion

2. APPLICABLE DOCU1MENTS: (Cont)

69-0oo9c Subsystem-Telemetry -------
29 December 1965 (transmitting Sets No. I & 2),...

Standard Launch Vehicle,.
Vehicleborne, (SLV-3),

69-01676 Prime Retro Rocket Kit,.

28 March 1966- -Specification for

69-01679 Cableway Cover Kit, $tandard
* 28 March 1966 Launch Vehicle, SLV-3.

Specification for -

69-01681 Agena Adapter Kit., Standard 21 28 March 1966 launch Vehicle, SLV-3,
- Spe ifi~ati ,-for

69-0210C Subsystem-Propulsion, Atlas
28 February 1966 Standard launch Vehicle, SLV!-3,
-: Vehicleborne, Specification for

69-03000D) Range Safety Command,
7 February 1966 Subsystem, Standard Launch -

Vehicle (SLV-3) Vehicleborne
Specification

69-03007A Subsystem-Mark II Guidance,

9 July 1964 Standard Launch Vehicle
(SLV-3), Specification for

69-03008A- Subsystem Mod III G Guidance,
30 July 1964 Standard aunch Vehicle

(SLV-3), Specification -for

69-0400OE Subsystem, Autopilot, Atlas
I March 1966 Standard Space Launch Vehicle

"(SLV-3), Specification for

69-04007A Subsystem-Propellant Utili-
9 July 1964 zation, Standard Launch

Vehicle (SLV-3), Vehicleborne,
Specification for
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Convaf Division-

A2:.AW (Corit) -

69-o6302-D - Subs stp em-JIt&l t; --4 Mtaw>-
-15 February* 1966 StAnldar&l Launch- Vehicle-

(SLV-3),v lehIcleborne,
Sppciation for

69,08035: Liquid Oxygen Taik Boiloff
18 Miarch :66Valve Xit,_Standara lAunch

ehicle, SUV-3, Specificiation

6.9-W836 14quid Oxygen'Tankc Boi-off
18, 9.aoh, 1966 Valve -Kit, Standard Launcb.

I -:hicle (SL-3) Pir-ime Program,
- Sjeciffication for

69..80!1 - -Liqupid 0x.Ygen Tank Regulator
-G~ch 1966 and ReliekrValve Kit, Standard

- Launch Vebicle. SLV-3, Specifi-

-~~ ;:,6080~4S ILIquid. Oxygepn Tank Regulator
I8H arch 19-66 andfleliei' Valve Ki#, Standard

- ~Ltinch Vehicle, (SLVW-3) Prinz-

Pio~amj S ecification for?
69-;0850r:966 Subsystem-Hydraulic, Atqas

* 1 T February 196 Standard Launch Vehicle-,
(StV-3), Specification fo'r

STANDWARDS

Federal

t .. IAE-STD-202 - Preservation, Packaging,.
10 January .1957 and PabkiLng
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2.4I~ ALABT1JDC~k=: o

-1 1 NIL.STD-129C *-Msiking ~m Sliipm&At

11Juy190 n~traeM-SITD-13Q identif iaitcn Mardi of
4ch3953 UT.S. 5iItay raeity

-(toibld- design) -

!41-$T-130A Idehtification Xarkn Oz
-. 8Septem-be' 1958 U.S. kmiitary -PropertV

?4IL-S~-11~ pecifications atd -Stanars
-d --rt,

L 7 1 Ji~ie 1.960 order ofk Precedei~ce for tuhe
S - Z61eC0tion at,

MM-S- .-176 WeVgh And Balance bata

tMissiles, pB-,ee ~I .. Assidciated Su:rtZuipeat
~ 4 anda Failities; (Applies-to

A'v(95)q7:L -ontract onlyit

{ISM 05-Z-130 Container,. Shpping, Vernier
Engine

} -General Dynam convafr

{ j 9~.69-=6i0 Missile Assembly., $LV-3-I ,. - -69-00005 txterlor- ilarklns

Mitary

AFIDN Exhibit 58-20A- Gas, Fluid and Electrical
1 -becember 1960 Conduit Line Identification

for Use In kitsile and Spao~
R~ ~- -Sy stemns
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v DiV11569-o200

I- G-de Aisil

NM- 5-MtlicMtt
Convai Divisio *vuW

-- 15DC 8019! Gkondo of Iispot tions and -

- 1- D-2ch1--r957o An~alfDesied5 Vlme ,.,,Sr= 162iesu onsils
Y4Th~~JIIEX- 5 et2i :ati. an
)~~krc1~~ g9J lmns- or- Fight

- i; lSFocrr ofuical itidn; ,

'An BUL 3& Age ;donttol or Synhei-j X '.M -Ribb- i' Taits- ffof old design)

AA-Bit 1 38 Age -Control, ko- -nthet'ic_h15 Pe4rua-7 195 Rubber Partm: (Phase ih on
7-765for neli design

-Geizeral ramica/fonvafr1j

- - G~&~-HA6~ -02 14iitary Douzent Review

-GM-HA65-~ooe t.1ot o f CcqpjI-nce Specili-
Section W~e cations. an& "Documenfti for,
29 Apil 1.965 contra _W AFOI(695)-710

7Z-3O5 Electremagnetic.Interference-
- =-J3-005A Control Plar. far 9LV-3-

- 69-00033 Aplicable Docutebt atiob and
1 Jb&ie 1963 Deviationis Thaareto, ~t

Standard Space launch Vehicle
-(Collection ddmnent only -

- - not tot~aly approved)
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t I GENERAL IM- AICS ~
Conviir DI v i..

2. APPLICABLE DOCUME1US: (Cont)

I 69-92090*  Composite System Acceptance
ITest Procedure SL.-3. WTR

I 69-92091* Composite System Acceptance
Test Procedure (ETR)

69-92100*  Acceptance Test Plan
Standard Launch Vehicles

69-92101* Acceptance Test Plan
Standard Launch Vehicles

(ETR)

GD/c-EBH64-O04 Landline Measurement List,
SLV-3

Vor Book Number see Applicable Adderndm

:v
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GENERAL DYNAMICS-_ '

Convair Division

3. REQUIREMIE1TS:

3.1 CHARACTERISTICS: The launch vehicle shall consist of
a one and one half stage booster. The configuration
and performance of the launch vehicle shall be as
specified below.

3.1.1 LAUNCH VEHICLE DRAWINGS: The general configuration of
the launch vehicle is indicated on the three view
drawing in figure 1. The major items in the equipment
pods of the launch vehicle are indicated on the inboard
profile drawings in figue 2. Detail configuration of
the launch vehicle shall be in accordance with GD/C
Drawing 69-00001. The launch vehicle shall consisD of
the following missile peculiar kits and basic launch
vehicle.

3.1.1.1 MISSION PECULIAR KITS: Complete provision shall be
made for installation of the following kits, (see
applicable addendum for launch vehicle configuration.)

a. Electrical Distribution Box Kit: An electrical
distribation box kit conforming '3D/C Specifica-
tion 69-00164 shall be provided i the electrical
subsystem to provide for wiring junctions without
splicing. Internal wiring will be adapted for
each mission.

b. Autopilot Kit: An autopilot kit conforming to.GD/t
Specification 69°00165 shall be provided for the
flight control subsystem on each mission.

c. Mod IIIG Guidance Kit: A Mod IG guidance kit in
accordance with GD/ Specification 69-00161 shall
be provided to complete the guidance subsystem for
all Eastern Test Range (ETRJ programs.

d. Mark II Guidance Kit: A Mark II guidance kit in
accordance with GD/C Specification 69-00162 shall
be provided to complete the guidance subsystem for
all Western Test Range (WTR) programs.

e. Telemetry Kit: A telemetry kit conforming to GDiC
Specification 69-00169 shall be provided. The
telemetry kit in conjunction with basic equipment
shall form a TLM subsystem. The configuration of
the telemetry kit will vary with the program.

i . . . . .
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GEERAL DYNAMICS W "

Convair Division

3. REUIREI4ENTS: (Cont)

f. Range Safety Command Receiver Kit: A range
safety command receiver kit conforming to GD/C
Specification 69-00179 shall be provided. The
kit in conjunction with basic equipment shall
form a range safety command subsystem. The
configuration of the range safety ccmmand receiver
kit will vary with the program.

g. Agena Adapter Kit: An Agena adapter kit conforming
to GD/C Specification 69-01681 shall be provided
for vehicles intended for use with Agena upper
stages. The installed kit shall provide for the
connecting interfaces with the upper stage.

h. Liquid Oxygen Tank Regulator and Relief Valve Kit:
A regulator and relief valve kit conforming to GD/C
Specification 69-08041 shall be provided for con-
ventional SLV-3 program launch vehicles.

i. Liquid Oxygen Tank Regulator and Relief Valve Kit:
A LOX regulator and relief valve kit conforming to
GD/C Specification 69-08042 shall be provided for
the PRIME ?rogram Launch vehicles.

3. Liquid Oxygen Tank Boiloff Valve Kit: A Boiloff
valve kit conforming to GD/C Specification 69-08035
shall be provided for conventional SLV-3 program
launch vehicles.

k. Liquid Oxygen Tank Boiloff Valve Kit: A LOX
boiloff valve kit conl-orming to GD/C Specification
69-08036 shall be provided for the PRIME Program
launch vehicles.

1. Retro Rocket Kit: A retro rocket kit conforming
to GD/C Specification 69-01676 shall be provided
for the PRIM Program launch vehicles.

m. Cableway Cover Kit: A cableway cover kit conforming
to GD/C Specification 69-01679 shall be provided for
conventional SLV-3 programs.

01

0 0
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GENERAL YMIC& -

Convair Division,..,

3. (co tM- " •(• .. ")--

3,1.1.2 BASIC LAUNCH VEHICLE; The basic launch vehicle is*
00 comrion to all SLV-3 missions and shall conform to GD.

Specification 69-00160. Appropriate kit specified.
above shall be added to the basic launch vehicle to. '

form the flight vehicle.

3.1.2 PERFMANCE: (See applicable addendum for performance
of the lauch vehicle..) - -

3.1.3 WEIGHT: The weight statement complies with NIL-STD-176
to which reference is made by line number in the applio.-
cable addendum. The launch vehicle weight shall consist.
of Government-furnished end items as indicated in the
applicable addendum. Weights are nominal for trajec-
tory purposes.

3.1.4 CENTER OF GRAVITY LOCATION: (See applicable addendum
for expected vertical, lateral and longitudinal die-
placements versus time of fligh"i.)

3.1.5 AREAS: Not applicable..

3.1.6 DIMENSIONS AND GEneRAL DATA-

a. Body diameter: 120 inches

b. Body length: Approximately 850 inches

3.1.7 ENGINE CONTROL O.M0.ENT: The maximum engine control
movements shall be limited by mechanical and electri-
cal stops.

3.1.7.1 4ECHANICAL LIITS; The mechanical engine control
movement limits shall be as follows-,

Minimum Angle Engine May
be Gimbled and Held (ex-
clusive of snubbing and

Plane overtravel) (degrees)

Booster Pitch, Roll a. Total Excursion of.
and Yaw otl.:. 0.0

" b. From electrical null
4.9 1 o.4

.4• - -

- " - " " ' " - ? .. . " .. . ,

.Jr
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S...Convair Div iis on- - " • - -
.- -o .• . .. o - -

3. REQ=MM . . - ..- - "-
3.AJ• -k4.& .*- . o -. - -

3.1.7.1 MECi ANICAL Lfl4ITS: (oont) .. -.

. . oMinimum Angle Engine May
be Gimbled and Held (ex-

- - e - clusive of snubbing and

0 E Plane overtravel) (degrees) -"

Sustainer Pitch and a. Total Excursion of " "
54 Yaw +0 -'° '.. . • 5 9 0.7-..

"- b. From electrical nul
3.0 0.3

Vernier Pitch-Roll a. Total Excurslon of

b. From electrical null

Yaw. a. Total Excursion of
5011

,- - . .b. From electrical
null (30 degrees)

*, > -
13 Outboard 20 ±2
2- Inboard 30 ± 2

e. PFrom electrical
null (50 degrees): -'" - IIIOutboard O0

2 Inboard 50 1 2

.4.. • . °

.. . . . . . . . . . . ..... .....

- .o . ..

. . . o.". .- -'-. . - "

44 o, . .•4 ". -. .. "." .
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GENERAL DYNAMICS
Convair DivIsion

3. REQUIREIMS

3.1.7.2 ELECTRICAL LIMITS: The electrical limit for the engine
control movement limits from the autopilot subsystem

o4 shall be in accordance with 6he Autopilot Subsystem
Specification 69-04000.

3.1.7.3 ALLOWABLE OVERTRAVEL: Elastic overtravel of the engine
due to being gimbaled to the mechanical limits at pre-
scribed velocities shall not interfere with proper
engine gimbaling.

3.2 GENERAL FEATURES OF DESIGN AND CONSTRUCTION: The launch
vehicle shall be designed and constructed in accordance
with Specification MIL-M-8555. The applicable portions
of ARDCM 80-1, Volume II shall be used as a general
design guide for the launch vehicle. (See Appendix II,
items 57, 58, 60, 61, and 90 thru 93: section iIl pages
9 and 16; ECP's 7000-29, 7000-42 and 7000--68.)

3.2.1 SELECTION OF MATERIALS, PARTS AND PROCESSES: Materials,
parts and processes shall conform to applicable specifi-
cations in accordance with Standard MIL-STD-143, and
Handbook MIL-HDBK 5. Materials, parts and processes
not covered by specifications cr requirements specified
herein shall be subject to the approval of the procuring

'A activity. For Contract AFo4(695)-710, the applicable
specifications shall be selected from the list in
Report GDA-CHA65-O02o

3.2.2 PRODUCTION, MAINTENANCE AND REPAIR: The basic launch
vehicle shall be a standardized configuration' to
facilitate components control and economical production.
Platform type mounts shall be provided in the equipment
pods to facilitate the expeditious addition, removal or
repai' of the various applicable kits required by specific
programs. Special attention shall be directed towirds
facilitating the inspection and maintenance of standardized
components, basic structure and applicable kits without
sacrificing vehicle integrity. Routine maintenance shall
be considered as periodic inspection, including the
replacement of components which may ordinarily require
replacement at such inspection intervals. The require-
ments for special tools shall be kept to a minimum.

3.2.3 INTERCHANGEABILITY AND REPLACEABILITY; The requirements
of Specification MIL-I-8500 shall be applicable ror the
manufacture, interchangeability and replaceabJ11ty of
component Darts used on the launch vehicle. (See
Appendix II, ECP 7000-44).
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Ccnv.air Division

3. REQUIhBEZIS: (Cont)

3..4 FINISHI~?3: The finish for the Iaunch vehicle and Its
conponents shall be In accordance with P0D/ Specifi1cs-
tCion 27-OC034 for equipment, designed for thre STV-3

program and 7-00004 for equip::nt cc=zn t.0 other

Jshall te In accor-iance with Stnad LS-3

582 rML-STD-l247 (465-70Ccrract). rull

s1acess porscain shel bredentife wit c o trZ

replacement girpomes - (See App endix UI, it'er 83;
3 ect" !,- 11I page 45).

3.2.6 EXTREE CLYAITI Q N~h~r . TEN:Te
launch vehicle shall be c4 pi of opera" Ion A .thai r

the perfo-%=.nce requirements of~ this specification at

and sht;.1l not be a-dversely affecled by other natural
phencrana or erircc:nents encount"ered or indiucted by
operatilon withi,: the specified temperature range. Tnt
launch -. ehicle comnponents shall be capable of raoet-rng
the requirements ol GD/C Specificatior. 6,-C0202 or
7-00209 as indicatad in the component spec4 fication
(See Apperdix -I, section III, page 46).

327 NOISE AIM VT~kP.ATI0N RZ;UIREN2!rS: The equipment snall'
3..7trnction norrmaly in all extremes of noise and vibra-

tion that will be encountered. The acceleration and
vibration design requirexnents- shall bin accordance
with Specification 69-00202 or 7-00209 as indicated In
the componen't specification. (See Apper.diX TI, section

IIpage 46).
3.2.8 LUBRICATIION: Ir.ubricat-ion cff the launch vehicle shall

be in accordance with Specification I1L-L-688o.

3.2.9 EOjJIP1~j1fl' AND FURNL-,1,II 11MTALLATION: The equipment
OJ and Curnishing specified ifl appendices I-", I-B and I-C

and as described in co'her portions or this specifica-
4 tion shall be installed in the quantity and under the

aipplicable conditions set forth.
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3.2.10.1 ZJ.ABZI:!Y GOTlS; Reliabil-y geals for couz do

and flgat ,have been eszabi-shed as Indicated belcu.
?p-ortic zent to the subsys ten ad reliability
f-ctlcna block 1wel is expressed as a reliabi!ity
r -ber and mean cycles between failure frZB?) as
design gcals tor !auach vehlcles, subsyisters and kits.I izese goals do not signify reie.umrents to be der-n-
strated othsr than that -re-laLneh rellability is
assessed against apporticned values trugh use of
azplcable test andd oteckout data -d the Rei3_abi--Ity

c i!Model. qGD/C Re.or- 63-C215 applies to
Cotracts AF704 604)-24O and A ?C(695)-379. a-ble I
and II. GD/C Report 63-4:215A applies to Cotract
kp34(695)-710, Table I! and II.)

~TAML I

Reliability No. ? Re!-abllit7 No. 1 _-.

Target Target Target Target

Launch Vehicle 0.98 50 0.93 !4
•Subsyste=s1-d Airframe . .7

rimry 0.99998 50,000 0.9908 5OX/iAux!liary 0.9999 loeo 0<Oo.9937 769
SFlight Control 0.9984 625 O. 9800 50\

GD/A Prop. 0.9989 909 0.9W 66
Electrical 0.99962 2,632 0.9906 ic6
Pne~uatic 0.9922 128 0.9932 147
Hydraul ic 0.9980 500 0.9838 62
Range Safety 0.9958 238 0.9950 * 200
Telemetry 0.9960 251 0.9915 * 127
Separation Nor Not 0.99961 2,564
(Booster) Applicable ApplicableP:'pe11ant N/A N/A N/A N/A

.... lizat-ion
Propl 2ant 0.9964 278 N/A N/A

Level Contro!

Not required for successful flight.
C, - -

0@

0_
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?~J~E~!TS: - Ccnt)

I 'iTABIZ II

Reliability _o . )CE .eile.a!Ity No.
T -rel --rget Ta rzet 7TargtIK? ._

*-* efcle (EID 69-1600)
~r. Ii10 0.99959 10,000 0-9999 "Idnscclo

Guidance Kit
i :;a/ supped pria

i 69-a6o)
I Frk 11 0.9999 10,o0 0.9999 10,w00

I uldaxne Kit
GD/C sipplied p-rticn)

iiE 69-1620)
Electrical 0.9999 10,030 0.9995 2C,00

I Distribution B-=
SKit (Em 69-164o0

Autopilot Kit 0.9992 1,250 V).9804 51
(EID 69-1650)

Telemetry Kit 0.9.991 1,111 0.9937 159
(ED 69- .690)

NO .1L'E: Reiiability rubers for additional kits of 3..1.1 will ba
added when available,

~~RELIABILITY TARGMT

31Launch Vehicle 0.94068 0.934 30 o.97O

Subsystems
Airf!-ame

Primary 0.99996 0.99994 0.99997
Au xi0lary 0,99983 0.99978 0.99990Flight Control 0.98570 0.98055 O.99082

Propellant o.98242 0.98290 0.99473
Eleztrical 0.99632 0.99622 0.99575
Pneuiratic 0.99218 0.99087 0.99792
Hydraulic 0.99899 0.99866 0.99570
Range Safety 0.99949 0.99927 0.99970*
Telemetry 0.98441 0.98441 0.94855*
Separation .... 0.99997Cooling and

Heating 0.99997 0.99997 - -

N Not required for successful flight.
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1 3.2.10.2 R--.TA TTj~rtAF ~ DCSZV-,TIC: Ti Countdown and
flight reliability/-rfor-3nee deronstration will be

-i as provided in the basic contract.

3.2.11 kr :

. i UFE RAC' KF1t EATIOU: The maxim= allow-
able operating tIne or nu-ber of equivalent operating
cycles that shall not be exceeded prior to acceptance
of the lanmch vehicle by the procuring activity shall
be as follows;

Z .7 Max. Freacceptance

- c pozent Operation>4 1sin Missile Inverter 297 hrs (Acciurlative)

Power Changeover Switch 450 Cyc
-- Signal and Power c1ntrol Unit 270 hrs

TIN Tranamitting Set 450 hm'

Gymo Pack~me 8Wo hra
Two Rate Gyro Packages 800 hrs

IPrczra=er (./p) 1800 hi

Filter Servo Package 1800 hra

G. E. Guidance To be determined

3.2.11.2 AGE C0NTROL FOR SYNTHEIC MATERIALS: Age controls for
synthetic materials shall conform to ARA Bulletin 438,
except that the pre-acceptance age period shall be
applicable only to those items listel in Appendix III.
The pre-acceptance age requirement ."or the items in
Appzendix III shall be 36 months (Note: The assemblies
listed in Appendix III also have a maximum post
acceptance age requirement period of 42 months from
the date of the DD250 to the launch date).

3.2.12 ELECTRWAGNETIC TERFERENCE: The launch vehicle shal
nct cause nor be susceptible to electromagnetic inter-
ference beyond the limits specified in MIL-E-6051 as
implemented by GD/C Electromagnetic Interference Control
Flan ZZK-63-005.

3.3 AERODYNAMICS; The launch vehicle shall have suffi-

cient control stability to correct the effects of
winds, wind shears and gusts by thrust vector control
consistent with the structural limitations of the
configuration. Smoothness of contour shall be
provided to satisfy aerodynamic requirements.

K1 F
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3 .3.1 STABILITIY AN~D COaJTM0L During powered flight, the aero-
dynamically unstable launeh. veh'-icle shall be zrovided
with stability and control as rnecified in A/1 Sbbsystem.
Specifleation 69-04000. An autopilot (in conJunction

wihaguidance system) shall direct the thrust vector

inclination relative to the launch vehicle Axis.

3.3-1.1 CENMR OF GRAVITY LIMITS: The ma. Thim predictable
lateral center of gravity displacements in the pitchi
and yaw planes at any time of flight shall not be of
surficient magnitude to require Intentional off-center
engine alignment to meet u.pecific mission control

3. SReUCTMA EI Y6. CF-M~IA. The launch vehicle shall

be structurally designed in accordance with GD/C Speci-
f ication 69-OMM~. .- '

3.11.1 STRUCTURAL DESIGN WEIGHTS; The weights used for'
structural design shall te as specified In GD,,C'-
Specification 655-00201. The envelopes of theia
welits shall cover all reasonable variations In
launch vehicle manufacture, environment., and msin
to insure adequate structuro.,

3.*4 .2.1 FLIGHT LOADS AND ENVIhCliMENT: The structural design

flight load criteria shall be as spesified in GD/C
Specification 69-00201. The envelope of the strucd-
tural design trajectory shall cover all reasonable
variations in temperature,, weight, acceleration, mid
aerodynamic forces. The influence of staging and
Internal forces shall likewise be included.

3.4.2.1.1 ip0a1ED FLIGHT: During powered flight, the launch
vehicle shall withatand, in the longitudinal, lateral,
and tangential direction, the static and dynamic
loads originating from:

a. Propulsion forces

b. Pitch program maneuver:.-

196 c. Control maneuvers generated by atmospheri

d. 13ooste"', engine shutdown and jettison distur..
4 ~bances *-
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3. REUR-Y

1.2 ?1WEMTZD FLIGHT: fthe launch vehicle aalIl not be

3.4.3u:e tEIG maACT aiS OF St;actrs onteg fty sallM

3.4.2 be apLIed IET LOt loATS : and ) inetrae od
faditidra fractorofn anetyinse fodein shal bo
beas specified in GDt Specification 69-00201.

3.4.3 LDENING FANDRSO SEAIET; Fatrofsey h
3.4.4b1 apIND e tRVSoNS The laandvhce limit'srsser.. to.

inihile fcors the afedy usfor dncin al
duin auchfein opeaton Shpi efaa bleoo 69-0t0. .

r-om, wids onthe pand withy fost lanaocated

dynamic excitation loads shall be considered equal
to a static, steady state equivalent wind. The mag- -

nitude of these winds for each program shall be as
specified in GD/0 Specifi'-ation 69-0020. Tive

K ~ launch vehicle shall be suitable protected from-
winds during readiness periods.

3.5 BODY GROUP~
3.5.1 FORW.ARD SECTION: The forward section shall consist-of

an adapter which shall alttach the Government-furnished
upper stage to the forward tank portion of the mid-N
section. The forw.ard section shall also contjra the

0 1 forward rate gyro and the electrical interface plug for
the upper stage. Jettison fittings which connect upper
stage equipment to the midsection shall be contained In

i-I tne forward section. Alignment and interface require---
- rents between the l.aunch vehicle and the upper stage

shall be as specified in GD/C Specification AE 63-0072.

3.5.2 1MIDSECTION; The midsection shall consist of:,
f. propellan~t tanka

b. Equipment pods
c. Propellant flow lines
d. Tank pressurizatlon ln

-. -e. Electrical and plumbing fairing

*f. Vernier enginea
g, Vernier engine f'airinge - -- -
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K ~ ~ ~ Covi Di"Isloh .-

hi. Sustalner englno%-

K ~i. ileliun bottle.

Str-n vernier propellant- tank& - .

kc. P.U. St~vIIz .

3.5.2.1 PROPFIAii TArnMB: The propellant tanks shall iutala
foraard and aft compartments. The forward tank shafl -

14 _$1be used for liquid oxygen and the aft compartment sall1
be used for fuel. An Intern-ediate bulkhead shall
separate these compartments. -

3.5.2.1.1 DE-SIGII A)D CISTRTIGN: 'Me propellant tanks shall
be designed as a thin walled monocoque, structure,
utiliz:ig internal gas pressure to provide rigidity.
The skin of the tank shall be of wielded stainless steel.
7he tank shall have a total space voluzre of approxinatel-
40O60 cubic feet; 2503 cufbic feet in the forwiard cczmpart..
ment and 1.557 cubic feet in the aft compartmnent. Fwo
inspection purposes, accessibility to these acopart.
ments shall be by ireans of access doors, one located
in the forwtard bul-khead and one at the end of the tail
cone of th- aft tank section. The forward end of the-
tank section shall be designed to engage and support g
Government -furnished upper stage and adapter..

A. TIVO.BAFMLS:. The LOX tank shall be provided
with four equally spaced, triangular shaped membranes
ins a longitudinal position between.the intermediate

* bulkhead and the tank wall. The fuel tank shall
be provided with two disc shaped merbran s lo-

cated in the aft end of the cyJJindrical tank see-K tion and one in the conical portion of the'tank.
b. AITTISLOSH BAFFLES: Annular rings shall be spaced-

approximately 10 inches apart in the aft eafd of the
LOX tank to provide for antislosh protection to

the tank.

c.PROPELTLAITILIATO SENSORS: Propellant Utill-
zation sensors, located on Stillwell assembliesK 'shall be provided In both tanks along the tank cen.-
terline to provide the fuel and LVCX levels to the
propellant utilization computer...---
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3 5.2.2 EQIJMWT P0i Two external equipment pods, dis tri -

cally opposite eac-h other along the Y-Y axist 1haUl."V. i be attached to the tank sectic .. - • -- "

3.5.2.2.1 DESIGN AND C0MSItTIN: These equipment pods sball
consist ef a series of rigid doors, hinged p -ra~lel - -

equipment housed therein. The equipment shall ber :
tounted In each pod as siln figu e 2. The la er - - -
(upper) pod shall be located between quadrants I and .
IV, slid the smaller (stub) pod shal! be located bee .-
quadrants II and III at approximately station 1133.0. :
External cableways shall be provided for interpod rf* :- "
power, and telemetering conneetoas..

3.5-.2.3 PH&PELL FT J TA MfnS, -- --

3.5.2.3.1 LOX FL LIKE: An external propellant LOX flow line -

shall be provided for loading operations and to allow-
the flow of liquid oxygen from the tank section to th " .1
booster and sustainer LOX pump inlets.

3.5.2.3,1.1 DESIGN AND CONSTRhXTION: The external LOX flow line
shall be 40 degrees removed for the X-X axis In quad.
rant II and shall extend rearward from the aft end of-
the forward compartment of the tank section, parallel
to the aft conmpartment of the tank section, nto the
booster and sustuiner LOX pump inlets.. -

3.5.2.3.2 FUEL FLO. LINE: Booster and sustainer engine fuel
flow lines, located inside the thrust section compart-
ment, shall be provided for the flow of fuel from the
tank to the engines. The booster engine fuel flow line
shall also be used for loading operations.

3,5.2.3.2.1 DESIGN AND CONSTRUCTION: The internal fuel flow lines, -
one to the sustainer engine and one to the booster
engines shall extend rearward from the tank conical
section connectors in quadrant IV to the booster and
sustainer fuel pwmys.

4 3.5.2.4 TANK PRESSURIZATION LINES: Pressurization and sensin
lines external to the tank shall be provided; one each
for pressurizing the liquid oxygen tank and the fuel
tarnk. . .

,.- ,. -
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3.5.2)14.1 DESIGN AND CO?MTWTION: The oxidizer pressurzatii - -

line shall extend forward from the propulsion section,
along the tankJ section (X-axis., quadrants I-II and 17)

%to a point aft of the forward bulkhead and into the -

forwiard compartment. The fuel pressurizatlon lino
shall extend forvward frozi the pr-opulsion section into~
the aft compartment. (See 3.13.11l) -..-

3.5.2,5 ELECTRICAL AND ?IXrMBD* ?AMh.ING: An eltatrics1 and
plunbing fairing shall be provided along the Y-axis
of the launch vehicle between quad-rants i and 1V. --

3-5.2.5.1. DESIGN AND CO1NSTRMXTION: The electrical and plumbinS
fairing shall acco=rodate the wiring and plirnbing
installation extending from the B-1 erjuipzent pod to -

the area between the upper stage and the fomzar4 bulks0 head of the tank seotImi.

3.5.2.6 VMRIER E1NINES: The vernier engine thrust cbamberts
shall be mounted, one opposite the other, upm~ the
extreme aft periphery of the tank section along the
X-X axis at approximate station No. 1128. The thirust
chambers shall be located with the center of gravity
located at approximately 73.3 inches from the Z axis,
the normal thrust axis Inclined 30 degrees to the
longitudinal axis of the launch vehicle during the
booster phase and 50 degrees during the sustainer
phase. A hydraulic actuator, affixed to a bearing
enveloping each shaft, shall rotate the shaft and
chamber. Radiation and heat Impingement ahielding
shall be iLnstalled to protect the structure from the
heat that will be generated by the engines.

A3.5.2.7 VERIER EWOINE PAIRIGS: Vernier engine fairings
shall be provided to ensure proper aerodynamic air
flow around the vernier engines.-

I73.5.2o8 SUSTAINER ENGINE The sustainer engine -shall be
gimbal-mounted to the sustainer thrust cone, approxi-
mate station No. 1210, and the sustainer thrust cone
shall be rigidly mounted to the aft end of the fuel
tank. Thrust chamber displa~cement shall be provided
through the vise of hydraulically operated gimbaled
actuators.

3.5.2.9 START AND VERNIER PROPELLANT TANKS: Oxidizer and
fuel start tanks shall start all engines, The tanks
shall also provide propellant for vernier engine solo

. *~oeration after sustainer *engine cutoff.
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3.5-2-10 BELM BOTIL: A helium bottle shall be prov'."-ed- for starts and vernier engine propellant tank press.' ,

urizatitm and engine pneumnatic control fimet!O4 .n.Z,..
Heium wi be stored at ambient temperatsres. ...

3.5.3 AFT SEMON.: The aft section shall attach to the aft "

flight. he booster thrust structure shall accommodate
engine and accessory mounting, part of ain propellant tacrksLI, hellm pressurization bottles, ground servicing and
launching equipment. The aft section shall consist
of the following in addition to the aeeociated support
equip mt tI
a. Booster znso .. ..

b. Booster Thrust Strutvi'e

3.5.3.1 BOOSTER MINGfMlS; The booster engines, with the excep-

tion of the thrq'st chambers, shall be rigidly mounted
to the booster thrust structure. The thrust chambers
shall be independently gimbal-mounted upon the aft
end of the booster thrust structure along the Y-Y ax"i
at approximately station 1212.0. Hydraulically
operated gimbaled actuators shall be mounted to the
booster thrust structure and attached to each thrust
chamber to provide thrust chamber displacement. The
engine actuators shall be offset in roll by 0.11 degree
±0.08 degree in a CCW direction as viewed from aft.

Propellant line connections to the thrust chamberE
-t shall provide for flexibility.

3.5.3.2 300STM T1RUST STRUCTURE: The booster thrust structuro
shall consist of a thrust cylinder, nacelles, and
fairing forming a single compartment to house portions
of the propulsion, pneumatic and separation subsystems.
Heat shields shall be provided to protect heat-critical

areas,
3.5.4 A IRFAI INSTRUE .TATION REQUIENTS: The subsystem

shrll contain provisions for remote monitoring of sub-
system peformno.. .

• ~~~~~~~~~~~~~~. . . . . .. .:....:;--... ... .'.'.." ....-.. '.,,..._....

• ~... . . . ... . . ........ ... .. . '

S* ." .I.
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4 3.5.i.1 MASUREMMUS: Currently Implemented measurements an d
those measureLents of a recurring niture are shown In
Tables I and II. If Implemented, Instrumentation for
each measurement shall fulfill the measurement rnge-
and Instrument accuracy requirements specftied.4 " a. ~:r.TAB18 I - - TeLemetrq M4easurementa .

%leas. Paramat . Parameter Y,^asurement Meao. -

AT43T Ambient at Sustarzer -50 to 550OF -50 to 550*F i30 F iist. pawl ta

A745T Arb. at Sustainer Fuel -50 to 550*F -50 to 5500F i30 0F
Pump

A481T Interpod Cblwy Cover 40 to 1000*F .40 to 10000F A'8?

A489T Vi Clamshell Cover 40 to 1000°F 40 to l000°? ±k08.

A507T Tnl Cover to Sta 505 4o to io00 4P 40 to O00Fp. 1480pi A50ST Tn! Cover at Sta 600 4o o iooop 4o to i000oF ±4B

A=09T Tnl Cover .at Sta 745 40 to 2000F 40 to 20000F i48*P

.4 . .. . . . •,•_ . •

I A960 Bl Gimbal Block Z -2 to +10 g's -2 to +10 g's ±0.6 S

A970 S Gimbal Block Z .-2 to +10 g's -2 to +10 g's *0,6 g

A1970 PB Maunt Radial -30 to +30 g's -30 to +30 gts t3 g'

A3360 Adapter Top Y Tans -5 to +5 g's -5 to +5 g's. ±0,5 g

A3370 Adapter Bot Y Tang -5 to +5 g's -5 to +5 g's ±O 5 g

A3420 Aft Pod Top Y Tang -20 to +20 g's -20 to +20 g's ±2 gV

A3430 Aft Pod Bot Y Tang -20 to +20 g's -20 to +20 'a t2 g's :

A4480 A/P Prograamer Radial -30 to +30 g's - 30 to +30g's ±3 get

A7210 Inverter ftg Radial -30 to +30 g's -30 to +30 g's ±3 g'a.

A7220 B1 Pod Aft Radial -30 to +30 g's -30 to+30g's 13 g's

.• . . . . . . . . .' .

' ;4•- - . . . . . . .

. . . .

I. * . ..
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A7230 BI Pod Dist Box Radial -30 to +30 g's -30 to +30 gs 13 g's

A514P Engine Compartment Press 0 to 15psia 0 to 15 psia .±O,18 psi.

A874P Heat Shield delta Press - to +1 paid -1 to +l paid 0.1 Pqld
A

A875P Heat Shield delta Press -1 to +1 paid -1 to +1 paid 0.1 paid

A876? Beat S11hield delta Press -1 to +1 pald -1 to +1 paid 0.1 Paid

A3960 A/P Servo Flange Radial -30 to +30 g's -30 to ±30 g's ±3 9't

A3T V2 Condult Temp 40 to 15000? 40 to 1500OF ±7379

A414T NAA PA 550848 Am 0 to 5000F 0 to 500*? ±250?

A415T MA P/ 550848 com o to oo0? 0 to. 1000 ±20o0

A416T Heat Shield QI Aft 40 to 18o0? 4o to 18oo00 0  880A

A427T Heat Shield Ql Mid 40 to 1500F 40 to 1500OF ±73*0?'
A444T Heat Shield Q2 Aft 4o to 1800? 40 to 18000? ±88*F

444.'

A445T Heat Shield Q2 Mid 40 to 15000? 4o to 15000F ±730F

A450T Heat Shield Q3 & 4 Art 4o to 18000? 40 to 18000? +88O

A451T Heat Shield Q3 & 41 -lid 40 to 15000F 110 to 15000? ±73V?

A453T NAC Dr Seal Sta 1174 10 to 15000F 40 to 15000? ±73'?

A454T Fuel Tk Skin Q3 S 965 40 to 12000 140to 1200F ±58?

A456T Fuel Tk Skin QI S 965 110 to 15000? 40 to 12000 ±580?.

A457T BI Pod Amb Sta 1050 0 to 2000F 0 to 2000? ±lo?

A459T BI Pod 'al Sta 1050 0 to 2000F 0 to 2000? ±10,F

A462T ,2 Pod Amb Sta 1080 0 to 20C? 0. to 2000F ±100?

A463T B2 Pod Cal Sta 1080 0 to 200*F 0 to 2000? ±100F

A464T B Sec Striat" * Q & 4 Amb 0 to 5000F 0 to 500"F ±25.
.'t•'. . ." . - . . . , • ,. . :, . . . . . , . , • - .. ,'"4' ) .

4)%
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Y-eas. Parameter Paramete-r 'Measurement Meas.
No. Deser. eRange Ace.

A545T Comp 2 Fair St 1138 0 to 800? O&1to WOF

4546T RQD rg Sta 131 4o to 15000* 40 to 1500 ±73P

A547T Pd Skn Q2 & 3 Sta 969 4o to 16ooO 4o to 16o ±80. -

A548T LOX TIc Skn LO Q2-590 -20 to +40*' -320 to +40V) ±18",

A54 LOX Tic Skn LO Q-590 -320 to +400? -320 to +4ov ±i8F

A551T LCK Tic Skn LO Q2-690 -320 to +40"F -320 to +40V I80?

A552T LOX Tk Skn Lo q4-690 -320 to +40? -320 to +40*F ±I80Y
A654T B Sec Strut Q1 & 4 Comp 0 to 4000F 0to00 ±2O "

A655T B Sec Strut Q2 & 3 0 to 500*F 0 to 500F ±25V '

A656T Se cStrut Q2 & 3 CO 0 to4 00F o to 000 P ±200?

A657T V2 Clmshell Cvr Outsd 4r) to 1500OF 40 to 15000? ±73"--

A658T V2 Clmhell Insd Stag 40 to 15000? 40 to 1500vV ±73*.

A659T V2 Clmshell Outsd Stag 40 to 1500OF 40 to 15000? ±73*?

A660T V2 Clmshell Cvr Insd 40 to 15000° 4o to 15000F ±73? S

A727T LOX Tk Skn Hi W2-590 40 to 1400OF 40 to 1400?F ±680?

A728T LOX Tk Skn Hi Q4-590 40 to 1600 F 40 to 1600F ±78V?
A729T LOX Tk Skn Hi Q2-69c 40 to 16o00 40 to i6000? :k78O?

A730T LOX Tc Skn Hi Q2-690 40 to 1600OF 40 to i6oo0p ±,180?

A811T Heat Shield Qi Fwd 0 to 400F? 0 to 4o0? -200p

A812T Heat Shiald Q2 Fwd o to 400 0 to 4000? j-20"p

A813T Heat Shield Q3 & 4 pwd 0 to 4000? 0 to 400F ±200O

if Ti65T Ref Junct Aft Bi Pod 0 to 200*F 0 to 200*F ±20?1

V-68T Ref Julnct Tlm No. 2 0 to 2000F 0 to 2000F ±10"Y

A543T Amb V2 Eng Gmbl Post 0 to 300OF 0 to 800OF ±400?
I)43 Instrumentation' or Transducer Range: ... ,

.(2) Req.uired Ra-nCe tc b Measure.
(3.). Accuracy of System From Point of Measurement to Measuremeat

Readout -by AGE. . .. . .
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3.5-4.1 Cntr

TABLE II Lndlne Measur m "ts

Meas. Paramter Parameter Keas. leas..
NO. Decor. .E Act.

(None Requ ) d)

3.5.;4.2 IPLE MTATION. Implementation of instrmatntation
requirements for telemetry shall be Li accordance with.
GD/C Specifications 69-01006 and 69-01O09. Implementation
of instrumentation requlrements for landlines shall be
in accordance with roquirementa of 3.19.2- .

3.5.4.3 S7BSYST1- PE MAICE: Telemetry and landlino
instrumentation circuits and associated transducers
shall be designed and installed so that normal and
abnormal operating conditions of these circuits an4
transducers shall not cause anomalous performance of
the subsystem.

3.6 LIFT AND CONTROL SRACES DEVICES: The launch

vehicle has no aerodynamic lift or control sfrtace."
The propulsion subsystem of the launch vehicle shall
provide sufficient thrust to lift the complete flight
vehicle.. Thrust vector directional control shall bo
cbtained by means of hydraulic actuators, which shall
move the engine thrust chambers through the re'ired
angles upon signal from the autopilot or guidance
equipment.

3.6.1 ROLL CONTROL: Roll control during the booster stago
shall be obtained by means of differential angular
deflection of the booster and vernier engine thrust
chambers located in the aft section. After staging,
the vernier thrust chambers shall control roll.

3.6.2 PITCH AND YAW CONTROL: Lateral control during the
first stage shall be obtained by the angular displace-
ment of two gimbaled booster thrust chambers located
in the aft section. Lateral control after staging
shall be obtained by bhe angular displacement of a
gimbaled sustainer thrust chamber located in the aft
section on the launch vehicle centerline. Additional
control shall be obtained from the verniep thrust
chambei-u during the first seven seconds of the. .
sustainer stage. During the vernier stage, lateral": .
control shall be obtained from the vernier thrust

- - chambers only. . --. . " ,

4 .
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3.7 PUJGET C~nML SMYTFM- The airborne flight control
subsysteni shail provide a abilization and steerinS of - -

7' the launch vehicle during the one and one half stages
of flight ending with vernier engine cutoff. Control
of the launch vehicle shall be accomplished by neans
of' a preset progra =. xd automatic pilot and bydraulicaflly
power-ed actuators working In conjunction -with the
guidance package. Mbe autopilot shall be capable of
trim,ng out disturbing effects of winds., wind shears, -

and gusts by variable thrust vector control iich
produces angular displacement of' the Sirnbaled thrust
chanbers on the booster., susta:-ner,, and vernier engines.

3.7.1 ALFTOIL; Design and performanee characteristics of
the astopil ot shall be in accordance with GD/- Mu.
system Specifcation, 69-04000O. The auxtcpllot e-ball
consist of the foll-owIr.g cqA21tg.

a. A presat flight prosrae-. -

b. Three rate and three displacement gyros which will
sense the rate and amoumt of' angular displacement
in the pitch.* yaw.. and -x-ofl arrea-.

c. Elect~ronic -2ilter servo mplifler package

d. Accelerorneter switch to generate staging backup

LJe. Excitation transfemm~

NO3.7.1.1 FLIGHT ?liOGRAI-M4R: A preset flight programmer shall
provide signals to initiate the following operations:

a. The programned flight path about the pitch axis

b. Sequence switching; Includes the following major
switching functions: enable guidance steering, en-
able staging, booster cutoff, sustainer cutoff, and
vernier cutoff', and sequence discrete signals to the
upper stage as specified in GD/C Specification
AE63-M2~.

-c. The reference change about the roll axia

3.7.1.2 R~ATE AND DISPLACM4ENT OBC:-

0

0, .
7

.y
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7.7.

- .- - " '.. . :.- . - .. _ -

3. (Coa.t) -- -

3.7 I.r.1 RATE GYROS: Pitch, yaw, and roll rate gyos chall be. "
provided for use-in sensing and damping the launch

0 vehicle's angular roticmas...

3.7.1.2.2 MlPLACE4ENT G!RS: The displacement gyros shall sens_
the angular displacement of the launch vehicle about
the pitch, yaw, and roll axes. These gyros ,hafl
deliver output signals proportional to 2unac vehicle.
displacements from given reference axes.

a. Pitch: The pitch position reference element shall .
be orientated by means of an Rlectrical signal
from the programner, according to a predetermined
flight program, or by the guidance package, an.
specified in the associated contractor's
specificatiom.

b. Yaw: Ine yaw reference element shall be orIentated
by means of an electrical signal from the guidance

*1ac-a o...

e. Roll: The roll reference element shall be orien-
tated by means of an electrical signal from the -

programmer which shall be remotely set from aq ex-
ternal source (AGE).

3.7.1.2.3 SPIN MOTOR DETECTORS: In order to verify the correct
operation of the rate and displacement gyros prior to
launch, a spin motor monitoring capability shall be i.o
corporated.

3:7.1.3 FILTER SERVO PACKAGE: The filter servo amplifier-
package contains the pitch, yaw, and roll filters and
'Zhe ten servo amplifiers and their associated elec-
tronic equipment. The function of this package is to
accept input signals from the gyro package, filter the
signals, and provide position comiand signals to the
hydraulic controllers. An integrator is provided to
compensate for steady-state system errors.

3.7.1.4 EXCITATION TRANSFOPER: The excitation transfurmer
shall transform 115 volts rms 400 cps to 20 volta
rms and 12 volts rms. The 20 volts rms shall be
for the excitation of sustainer feedback trans-
ducers. The 12 volts rms shall be for the excita-
tion of booster and vernier feedback transducers,
and the vernier bias signal.

41" - - . . *

o° o ,. . o° -

• : ."[ .. ., ,, : : . . .. . °. " .

. . . . . . . ...... . ... -.......
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3. EtIE4NS (Cont) .-

7.1.5 STAG!.MG ACCELIflMR: The staging aeceleromete" "
shall provide a backup staging signal to the pro-.

-A gramer in the event that thA guidance discrete
signal is not received and vehicle acceleration -
reaches that specified in 3.7.1.5 of the applicable
addendum. - . " . -

3.7.2 CONTROL EQUIPI-.NT: The flight control subsystem-
shall utilize the following equipment to execut"
the conuand signals furnished by the autopilot. .

a. Electro-hydraulic servo valves - . -

b. Rocket engine gimbaling actuato .. . .

c. Feedback transducem ..

d. Hydraulic flow limiter valves , "

37.2-1 SERVO VALVES: The servo valves shali be of tho
electrically operated type. The valves shall be
actuated by electrical signals received fron the-
filter servo package. The flow rates, responso
times, and resonant frequencies shall be tm- "
mensurate with the launch vehicle requieements.
for stabilization and control.

3.7.2.2 ACTUATORS: The hydraulically operated actuators
shall be mechanically connected to the rocket
engine thrust chambers, and shall provide throat
chamber deflection around the gimbal point. -

The actuators shall be powered and regulated by
the hydraulic servo valves. Bearing surfaces
shall be designed to minimize friction loads.

3.7.2.3 FEEDBACK DEVICES: Feedback devices, or trans-
ducers, shall be attached to each hydraulic
actuator and shall provide accurate nformation
of the actuator positions to their respective
amplifiers.

3.T.2.4 FLOW LI41TER VALVES: Hydraulic flow limiter
valves shall be used in the control of the
booster and vernier engines. The valves shall
limit the flow of hydraulic fluid in the actua-
tor cylinders in order to limit the thrust

. -. chamber angular velocity.

*p... .- ,. •

- C. - °. . -. -

K: -* . . o - . . - * -
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L3. 7.U0TS (ot
3.8. GUIDANCE SUBSYSTE14: The guidance package (rate and.

pulse beacons, and decoder. and an antenna assembly.
shall comprise the major components of the guidance.

Ip subsystem. The subsystem shall operate in conjunetim'c
with related ground station equipment to maintain *

closed loop control of flight trajectory. The tition
of the guidance subsystem shall be to determine the . -

azimuth, elevation and velocity of the vehicle and to
furnish pitch and yaw steering coaands, and discrete'.
cosmands to fulf ill the flight objective. The ib-
system des an per ormance shall be in cordncei -.

with the following specifications: a -

1. EM Guidance - GD/d Subsystem Specification -..

69-03008 t T

2. WTR Guidance - GD/t Subsystem Specification

3uATE BEACON: The rate beacon shall be capable oft

receiving a continuous wave (M'aesc 11, L-band (WTR);
Nod ish1, X-band (E ) signal and returnI a
continuous Yiave (Mark II, S-"7and; Mod luIG, X-band)
signal to the ground station. This rf closed loop
operation shall provide the rates of change of the -

velocity vectors as determined by means of the
doppler shift. The rate beacon operates independently
from the pulse beacon and decoder.

3.8.2 UISE BEACON: The pulse beacon shall be capable of
receiving an X-band signal from the position tracking
radar (ground based). The received signal shall b
demodulated, amplified and then forwarded to the
decoder.

3.8.3 DECDER : The decoder shall be capable or analyzing

the message reeived from the pulse beacon as to
message completeness and proper pulse spacing. The
opessage shall then be translated into pitch and yaw
steering analog signals and discrete command signals
which are used as intelligence to the autopilot,
engine relay box and the upper stage..

rada - gon-ae) h ecie inlsalb

3K8.3DE.. DR: Th deoe .hl-becpbl -anl.n

mesag cmpltees n prpe pus spain. Th

K Iessage__ shall then __be trnsaedinopicha_ a
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3.8.4 A NMNRA ASSETBY: The antenna assembly shall be capablo .

of both radiating rf energy to a ground recelvin - ..

station and receiving rf energy radiated from a -

ground station. The antenna assembly for WTR (Mark I) ..

shall have an antenna located in each equipment pod. -
The antenna assembly for ETR (Mod !IG) shall conslst
of one antenna located in the B-2 equipment .pod. ..

3.9 AMMENT: Not applicable. %

3.10 PROPUI:iS ..... .niu&a~&At .

US- un- " bel

3.10.1 GEMMAL ESCRIPTION AND C&MPONENTS: launch ve. La:
propulsion shall be attained by the use of a booatei'.
engine with two thrust chambers that have a total.
nominal sea level thrust of 330,000 pounds, a sus. -
tainer engine with a nominal sea level thrust of
57,000 pounds, and pump fed vernier engines with twithrust chambers, that have a total nominal sea level
thrust of approximately 1,340 pounds. Requirements

th ropulsion subsystem shall be in aecordanc .

with GD/C Subsystem bpecification 69-02100. .

a. Booster Engines; The booster engines shall provide
the major portion of the laumch vehicle initial
thrust as well as directional and attitude control.
The thrust chambers and sssociated accessories shall
be Jettisoned s'4 staging.

b. Sustainer Engine: The sustainer engine shall
provide straight line thrust during the boos:e*r
phase as directed by the autopillt. After
staging, the sustainer engine shall remain
attached to the launch vehicle, providing diree-
tional and attitude contrel (until sustainer
cutoff) in addition to thrust..

c. Vernier Engines: The vernier engines shall provide-

thrust during all phases of powered flight in
addition to attitude and fine velocity control
over certain phases of flight, as required by
guidance. After sustainer engine cutoff, the
vernier engines shall be capable of continulng
solo operation for a period as long as 25 seconde.

d. Propellants: Engine propellants shall be liquid
oxygen in accordance with Specification MIL-P-25508 o
and RP-l type fuel in accordance with Specification ....
MIL-R- 25576. j

V
0

.- .
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3.10-1.1 0PULSION SUBSYSTEM COMIP0NEM: GD/t shall install
the propulBion equipment to consist pkimarily of t . -

follov3 sd

*a. Thrust chabbra

b. Propellant drive assembly -

(1). Propellant - -.-
(2) Turbine and gear drive assembl2eo -
(3) Gas sencratw i.- . .*

(4)" Exhaust ducting and heat exchaner
(5) Pneumatic electrical control components
(6) Gearbox lubrication equpm•nt

(7) Noitinui tl'stru. - '.•

c. Electrical hydraulic control equiwnt--

A d. Main propellant control valves'-

e. High pressure flexible propeliant"ine

f. Thrust chamber gimbals .

g. Liquid oxygen head suppression valve

h. Propellant utilization valvo

i. Propellant starting equipment and tanim

3. Baffled injecto -"

k. Hypergolic ignition source for booster, sustainer,
and vernier thrust chambera

1. Pyrotechnic ignition source for booster anr"
sustainer gas generators

m. Engine relay box .

GD/C shall provide equip-nent for propellant su)ply and
utilization, inert gas purging, propulsion control,
propellant filling and draining, and engine instrumen-
tation, as well as make provisions for the installation,
mounting, control, and servicing of the rocket engines,
GD/C parts, assemblies, and surfaces having contact
with RP-1 or LO2 shall not exceed the contaminationlimits of GD/C Specifications 0-75001 and 0-75002, . -
as applicable. Design and performance characteristic.
of the propulsion subsystem shall be in accordance with
-GD Subsystem specification 69-02100. .

-. " , I ;":-. . .. . . . -: . ...

if
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3.10.1.2 EXH*AUST PRWVIIO1M: The exhamst of the booster ensina
gas turbine shall be passed overboard through a heat
exchanger located in a single exhaust duct. The haeat
exchanger shall be used for heating gaseous helium for'...
main tank pressurization. The sustainer gas tiarbi
exhaust shall be passed overboard through a single annular
exhaust duct, surrounding the sustainer thrust. chamber..

3.10.1.3 FUL PRO1ISI0N1: Fuel shall be delivered from tho
main fuel tank to the inle',s or the booster turbopumps

~Lithrough a shutoff valve, a jettison valve, flexible
pipe or duct sections, and a manifold. The manifold
shall direct the nuel flow t-o' forward and aft tuzrbopamp
fuel inlets. The equipment shall be mounted exterior
to and aft of' the fuel tank and, except for the fill
and drain valve located exterior to the thrust structure,.
shall be enclosed by the propulsiLon section fairlng
and thrust structure.* A separate delivery line and
valve shall be provided to direct fuel from the tank --

to the sustainer turbopuzp fuel Inlet.

3.10.1.3.1 INERT FLUID PBEFflZT The booster engine thrust chazmber
fuel jackets shall be filled with an inert fluid prior
to start to facilitate a "soft" engine thrust buildup,

3.10A1.4 PgAME coNTROL: The electrically activated hydraulic -...

and pneumatic valves provide the control for propulsion
start, operate and stop. The booster engines shall be-
controlled pneumatically and the sustainer engine
both pneumatically and hydraulically. The followings
launch vehicle com-ponents shall be actuated by the-
helium-gas-pressurized pneumatic lines: .

a. Booster liquid oxygen control valves

b. Booster fuel control valves

c.* Vernier propellant control yalves

3.10.5 IGNITION- The thrust chambers shall be ignited with
hypergolic ignition and the gas generators shall bo
ignited with pyrotechnic igniters*

3>0.. LUBRICA1TION: Lubrication for the propulsion subsystem
sha) I be supplIied from two separate low pvessure units,

J one for the booster engines and another f,)r the sustainer -

engine. Each low pressure lubrication unit shall consist.>
0 primarily of a tank, positive displacement type pumpa,it and associated plumbing. The tanks shall supply oil to--.

oil pumps which shall discharge it to the oil jet lines,
The oil stream shall be directed at the disengaging .

meshes of the turbopump gears and to the bearings, and.
shall then be ducted overboard.- . . . .
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3,10.1-7 OXIDIZER; The oxidizer shall be delivered from the
main oxidizer tank to the inlets of the booster
turbopumps through a line, shutoff valve, a jettison
disconnect valve, and a manifold. The line, the
body of the manifold, and the fill-drain valve shall,-
be mounted externally. A separate deliver 411n •
running from a port on the retained portion-
of the staging disconnect valve shall b- -

provided to direct oxidizer from the main
oxidizer duct to the sustainer turbopump oxidizer " :- -

3.10.1.8 DRAINAGE PROVISIONS: The major portion of propellanfm "
drainage shall be accomplished through the lines and
the fill and drain valies. Additional resid.al
volumes shall be drained through separate connections.
All conneictions shall be designed to minimize spillage
in the interest of personnel safety and protection Of
equipment. Provisions shall be made for groundlng
the fuel and oxidizer lines to the launch vehicle
structure before connecting or disconnectIng. ... - ..

lo.!0.1.9 PU- AND DRIVE ASSEMLY: There shall be a separate - -
pump and drive assembly for each booster thrust.
chamber and a separate pump and drive assembly for -
the sustainer engine. Each pump and drive assembly J
shall consist of one oxidizer pump, one fuel pump,
and one turbine assembly. The turbine assembly Is
connected to the pumps by a gearbox. The working-
fluid for the booster engine turbines shall be
supplied from a single gas generator, and the working
fluid for the sustainer engine turbine shall be
supplied from a separate gas generator. The pumps
and gas generators are parts of the propulsion units -
described in 3.10.2 and 3.10.3.

3.10.1.10 SUSTAINER FUEL DEPLETION SWITCH: The sustainer fuel
depletion switch shall be capable of shuting off the
sustainer and vernier engines when sensing a pressure
decay at the sustainer engine fuel manifold in the-
absence of a normal sustainer engine shutdown by
flight control. ..

-4 . - . ..

* .4
. . ., - ,-~.4 . , ,, -: '.

...- . , -- . "" .. , t .4.

. ." *4 . . ."; . , ".4- ..
• . .4 . • J *. 4 .
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3 .1 LAUNH MAIN UNITS: The booster engines shall provdo
the main launch thrust and shall consist of: . -.

1 a. Two independently movable thrust chamber . .

b. Two turbopup assenblies, powered b7 a c= ...

gas generato " . " .

c. A turbine exhaust system with Integral heat ex- ...

7 "7 o - .. - 7 . 7

- d Thrust ==to .... .. "
0. 7. .7vg

The booster engines shall be designed with engine " ".
disconnect points to permit ease of installation and
removal. Sufficient access zhall be allowed to
facilitate Inspection and maintena.o.

-7.. .7°

3.10.3 SUSTAIMlMt PRO?1JIMI MMIT: - *

3.10.3.1 SUSTAINER ENGINE: The sustainer engine shall bo a
complete operating iit consistinS of: .'"

a. A movable thrust cha"ber

b. Turbop=p assemb3. 7 7

c. Gas generato-

d. Turbine exhaust, -

e. Gimbaled thrust mount

f. Controle 7

3.10.3.2 VE?.NIER ENGINES; The vernier engines shall be a
complete operating unit consisting of:

a. Two Independently movable, ginbaled thrust chamber,
each mounted on its own mounting structure

b. Vaeves, lines and fittings

C. Comaron starting equipmnt .".

I. .. - d.Crtz ..
. " -, 7. 7 - , - - j . .. '" .

. .. . . 7 .. .7; . .. 7 . 77
77 7 7 7 77 7.7.7 . 7 7 7•

.7 7 7 "."7 7"7 '7 .7
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3.11 ELECTRICA SUBSYSM: Design and performance char.
A acteristics of the electrical subsystem shall be in4

accordance with GD/C subsystem Specification 69-06301-
and Specification MIL-E-25366. The electrical sub-.
system shall be capable of supplying electrical ~~z
to all launch vehicle subsystems except Range Safety
Conm~and and Telemetry which shall have independent
power sourees. The electrical subsystem shall also
supply power to all auxiliary xnotors and relays.

*3.11.1 EMETRICAL POWER SUPPLY: A vehicleboiife type
battery-pack shall furnish d-c power for flight opera-
tion as follow7sf.

1. EID 69-1Woo1 thru -6:C
18.3 ampere-hours fidnimumnat 26.0 ~to.3C,.0 Vft

;2. EiD 69-16D64 and on:
23.0 ampere hour minImum at 26.5 to 3q.0 vd...,

An inverter shall convert the d-o power to 115v &a
* 400 cps for using subaystoma.

The electrical subsystem shall be capable of operation
during prelaunch checkouts and warmups by electrical
power provided from an exlternal ground source. The
external power shall be routed to the launch vehiclets.
power changeover switch through ground terminal boxes,
umbilical cables and canedtora,j

3.11.2 SWITCHING: A power changeover switch shall be provided 2
to transfer from ground to vehicle power.

3 .11.3 EQUIP14ENT INSTALLATIONS: All electrical equipment
shall be installed In accordance with Specification
n-LF -25366..

3.11.4 WMING: Wiring shall be in accordance with Speciflca
tion MIL-W--8160. (see Appendix II, Items 33 thru 36,
39, 42, 144, 47, and 51; section III pages 15, 23, 24,9
25, 4o0, 41, 42, 44,. and 47; ECP 7000-5WR.)

03.11.5 BONDING: Bonding shall be in accordance with{ Specification 11IL-B-5087.

_J.



o-.. . REPCRT 69-OMO - -"

GFV- *L DYM " PAGE i4
Tc&iIv i si . ... .. .-l

3.11.6 cMUMM-.,

a. Umbilical connectors; Umbilical connectors shal --

be provided for attaching the ground power and "
control wires. Tha connectors shall be provided
with a positive release at or prior to launching .

b. Interface connectors; The vebicle shall contaii " -

all such interface connectors as may be required" .

for electrical mating of the launch vehicle and
the upper stpge. The type and amount .,equired
shall be in accordance with GD/C Speeif- ,atio.

AAF.63-0O7. --

0c. Equiprent connectors: The vehicle shall contain:
- all such equipment connectors as may be required

for electrical rating of launch vehicle equipment
and interconnecting cabling as may be required.
The type and amount required shall be in accord-- -

ance with equipment specificati.ms. .
d. Staging connectors: Autopilot and telemetry harn-

esses to the booster section shall be provided with --staging disconnect connectors. The connectors
shall be capable of disconnection during boosterdeco t
stasins.

3.11.7 RELAYS: Relays, capable of operatinS satisfacto:i2
imder the launch vehicle environmental conditiolmo
shall be in accordance with the requirements o f
Specification IL-M.-8555 and installed in accordance
with Specification MIL-E-25366. (See Appendix ,

items 57, 58, 60, and 61- section III page 16,
ECP 7000-29 and 7000-42-1

3.12 IDHAULIC SUBSYSTE.: The hydraulic subsystem shall
consist of separate airborne hydraulic systems for the
booster and sustainer-vernler engines. The hydraulic,subsystem shall provide operating pressure to position
the engine thrust chambers fur attitude and direction-
al control. Electrical signals from the autop1lot
rhall be transmitted to the hydraulic actuator assem-.
"lies which will impart angular displacement to the
-;hrust chambers about their ginbaled axes at a rate
Snd direction corresponding to the signals received.
The two hydraulic systems shall have separate hydrau-
lic pumps, fluid tanks, accumulators, valves, filters,
hydraulic servocylinder -ssewblies (each eon&Lsting of
actuating cylinder, ser.ovalve, and variable Zeluct-
dnce feedback transducer) and connecting plumbing.
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3.12 HYDRAuLIc sasYsm., (coat). -

"" The accumulators shall augment the flow when short du-

ation high flows in excess of pump capacities are re-
quired and shall absorb pressure surges. The hydraulic
fluid tanks, pressurized from the fuel tank gas press-.-
urization system shall compensate for leakage, fluid
contraction or expansion, accumulator discharge, and
pressure surges in the return lines. In addition, the
sustain .r vernier system shall also furnish hydraul! .
power for the sustainer engine hydraulic control pack-

3.12.1 BOOSTE HDRAULIC SYSTM: The booster hydraullc system

shall supply the operating pressure to position the
booster thrust chambers. Four actuatorz shall Ipart
angular displacement to the thrust chambers. Fitch and
yaw control shall be obtained by angular displacement of
the thrust chambers, while roll control shall be ob.
tained by differentially displacing the thrust cham-
bers. A hydraulic pump, mounted on the turbopum.
assembly and powbred by the turbopump, shall supply
fluid to the booster hydraulic system through a eheck
valve and filter. The system shall be provided with
two accumulators and one hydraulic fluid tank. The ae-
cumulators and pm p rundown flow shall provide pressure
to maintain the thrust chamber gimbal angle at null po-
sition during the staging sequence. .

3.12.2 SUSTAINR-VMIER HYDRAULIC SYSTEM: The sustainer-
vernier hydraulic system shall supply the operating
pressure to position the vernier thrust chambers and
the sustainer tirust chamber. Six actuators shall im-
part angular dibplacement to the thrust chambers. The
actuating cylinders for the sustainer thrust chamber
shall hold the chamber stationary during booster phase
and shall impart angular displacement to the thrust
chamber during the sustainer phase for pitch and yaw
control. The actuating cylinders for the ve'uier
thrust chambers shall hold these chambers lock6-4 in
pitch and yaw but free in roll during the booster
phase; free them for pitch, yaw, and roll control for
the first 6.7 seconds of sustainer phase, thei. lock
them so that they are free for roll control only for the
remainder or the sustainer phase. During the vernier
phase, the vernier actuating cylinders shall impart an-,
gular displacement to the thrust chambers for pitch,

. yaw, and roll con'Urol. . • .

Io

1 . . . - _
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3. REVU!h=S: (Cont)

3.12.2 SUSTAIfl-VERNIER HYDRAULIC SYSTEM: (Cont)

During sustainer engine firing, a hydraulic pump
geared to the sustainer turbopump, shall supply
fluid power to the sustainer-vernier hydraulic
system. After sustainer engine cutoff, fluid powerZshall be delivered to the vernier actuators by means
of accumulators and pump rundown flow. In addition,
hydraulic pressure shall be provided to the sustainer
engine hydraulic control package for the actuation
of the propellant utilization, head suppression and
gas generator valves.

3.12.3 HYDRAULIC SYSTEM REQUIREMENTS: The hydraulic sub-
system and equipment shall be in accordance with
Specification MIL-H-25475. Hydraulic fluid used by
the subsystem shall be in accordance with Specifi-
cation MIL-H-5606. The hydraulic subsystem shall
not exceed the contamination limits of GD/C Specifi-
cation 0-75069. Design and performance character-
istics shall be in accordance with GD/C Subsystem
Specification 69-08509. (See Appendix II, section
III page 32.)

3.13 PNEUMATIC SUBSYSTEM: The subsystem shall receive,
store and distribute helium to the propellant tanks,
for engine controls and for booster separation,

3.13.1 PROPELLANT TANK PRESSURIZATION: The fuel tank pres-
surization subsystem shall provide helium at a pressure
between 60.0 and 67.0 psi to the fuel tank during
flight prior to booster staging. The oxidizer tank
pressurization subsystem shall provide helium at a
pressure between 28.5 and 31.0 psi to the oxidizer

' tank prior to booster staging. Each of these subsystems
shall include a relief valve.

3.13.1.1 HELIUM STORAGE BOTTLES: Six titanium spheres capable
of storing cold helium at 3000 psi nominal shall pro-
vide helium to the regulators during flight. A motor
operated shut-off valve shall be provided in the

ohelium storage lines to isolate the storagn spheres

from the regulators until use of stored helium is
required. The stored helium shall be routed through
a heat exchanger prior to pressure regulation.
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3-13.1.2 BOIL-OFF VALVE: L pressure relieving valve (boil-off
valve) shall be provided on the liquid oxygen tank
primarily to relieve excess boil-off during tanking.

3.13.1.3 INTERFACES: Pressurization for the hydraulic fluid
tanks and the lube oil tanks shall be provided by the
fuel tank pressurization subsystem.

3.13.2 ENGINE CONTROLS PNEUMATICS: A single titanium sphere
storing helium at 3000 psi nominal at ambient temp-
erature shall supply helium to the integrated start
system regulator sustainer engine, liquid oxygen
reference regulator and the booster pneumatic control
regulator. This portion of the subsystem shall be
independent of the propellant tank supply subsystem.

3.13.3 SEPARATION SUBSYSTEM PNEUMATIC SUPPLY: A single sphere,
mounted in the booster section and independent of the
propellant tank supply shall supply pressure to the
separation subsystem. This sphere shall be initially
charged to 3000 psi nominal.

3.13.4 PNEUMATIC SYSTEM REQUIREMENTS: The pneumatic subsystem
shall conform to MIL-P-5518 and GD/C Specificatons
69-08000 and 69-00160. Those portions of the -pneumatic
subsystem having contact with pressurization gases
shall not exceed the contamination limits of GD/C
Specification 0-75035 as implemented by the contami-
nation tests of GD/C Specification 69-00160. (See
Appendix II, Item 15, 18 through 23, Section II, Pages
II and 12.)

3.14 ENVIRONMENTAL PROTECTION EQUIPMENT:

3.14.1 , CONDITIONING: The equipment pods and forward
section adapter shall have ducts to provide for air
conditio ing from a ground soirce prior to launch.

3.14.2 ENGINE RADIATION SHIELDS: Engine heat shields shall
protect various areas of the launch vehicle from
heat radiated by engine exhausts.

3 .15 LAUNCHING SUBSYSTEM.o

3.15.1 LAUNCHING: The launch vehicle is self launching
when the proper conditions a'-e present. Ground
based equipment shall be required to meet these
conditions and to provide the engine start signal.

3.16 PROPELLANT CONTROLS:

Ifl° :

04 "
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3.16.1 PROPELLANT TIZATION SUBSYSTEM; The Acoustica Wo-pellant utilization system senises the propellant ro-
main:ug at 6 positions in both the LOX and fuel tanks
during flight. At each position, an error signal is
generated to position the iwopellant utilization valvo
located in the fuel line to the sustainer engine. By
this means, the sustainer engine burning mixture ratio .. -

is adjusted to correct the unbalance of the propellants
in the tank with the objective of achieving simultan-
eous depletion of both propellants about a predetern..
mined empty reference in accordance with GD/C Speoifl 'cation 69-0407.

3.16.2 PROPELLANT LOADIDG CONTROL EQUIP? T: Propellant load-
Ing control equipznt shall be provided to insuze that
a maximum volume of pricellants is provided to the two
main tanks during vehicle tank:!_nq commensurate with.
minimum ullage requirements. At engine start, the ull.'
age shall be not less than 27 cu. ft. for the fuel tank
and not less than 35 cu. ft. for the L0O tank. (At the
termination of propellant tanking under phase II cen-
ditions, the ullage is approximately 20 cu. ft. for the
fuel tank and approximately 21 cu. ft. for the L
tank.) The propellant l oading control criteria .

gross tanking shall be 1545 cu. ft. 1 0.3 percent of fuelv
and 2485 cu. ft. 1 0.4 percent L0b.

Electronic circuitry shall supply termination signals
for rzpid loading and fine loading of fuel and liquid
oxygen, as well as topping for liquid oxygen. The
equipment shall consist of four fuel level transducers
in the top of the Vuel tank, four dual element liquid
oxygen level transducers located in the top of the
liquid oxygen tank, and cabling. The transducer shall
provide loading data to ground-based loading equipment.

3.17 STAGIIG SUBSYSTE4: The Jettisonable aft section shall
be securely locked to the main body of the vehicle by
a separation mechanism which will release the jettison
section for separation, via the Jettison tracks, at
staging. Design and performance characteristics of
the staging subsystem shall be in accordance with GDt
Subsystem Specification 27-03540.

3.18 RANGE SAFETY SUBSYSTem: The airborne portion of the
range safety equipment shall be installed to provide;

a. Vehicle destruction

- b. Manual fuel cutoff for all engines (14F0)( ETRon1l .

.94 : - . • ....
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3.18 RANGE SAFETY SUBSYSTEM: (Cont)

c. Automatic fuel cutoff for the sustainer and
booster engines only (AFCO)(ETR only)

The design and performance characteristics (including

proper sequence for the above functions) of the range
safety subsystem shall be in accordance with GD/C
Subsystem Specification 69-03000 and Range Safety
Command Receiver Kit Specification 69-00179 (where
applicable).

3.19 INSTRUMENTATION

3.19.1 TELEMETRY SUBSYSTEM: The telemetry subsystem shall
provide for the transmission of flight data to a
ground receiving station. The subsystem shall be in
accordance with Specification MIL-E-25366 and with
GD/C Subsystem Specification 69-01006 for the 1 trans-
mitter configuration, and GD/C Subsystem Specification
69-01009 for the 2 transmitter configuration. Flight
data from the instrumentation voltage pickoffz and
transducers of the functional subsystem shall be
provided as inputs to the transmitter(s). The trans-
mitters shall condition the inputs and shall transmit
the signal on an rf carrier through the power divider
and to the antenna assembly, The transmission shall
be of the PA i1 M/F1I! type.

19.2 LANDLINE MEASMR5NTS: The launch vehicle shal be
provided with landline instrumentation for the trans-
mission of preflight data to ground recorders and
monitors. The landline measurement numbers and para-
meters shall be as listed in GD/C Report GD/C-BHM464-04.

3.20 HANDLING AND SERVICING PROVISIONS:

10
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3.20.1 VEMCIZ: Provisions necessary for handling ana
servicing shall be incorporated in the design of.
all launch vehicles. Any provisions for handl4n--
shall be of a removable type or a type that will-
not have an undue adverse effect upon the launch
vehicle's flight characteristics. An assemblod
launch vehicle or section shall have devices to .
ehable handling equipment to be used in the trana. ", .
fer or placement of the launch vehicle or section.
Proper points for the application of supportin .
loads shall be indicated if damage can occu
through misapplication of such loads. Adeqmto.
exterior marking shall indicate launch vehlcli
centerline and axis as a measuring and leveling
aid. The principal method of adjusting for s h
items a3 launch vehicle leveling and center or
gravity corrections is a portion of grounid su p-
port and shall be accomplished by adjustment ofthe support 116a~o.

3.20.2 GROND: Provisions and equipment associated with
the aerospace ground equipment, including design ' -'

philosophy related to but not a physical part of
the launch vehicle, shall be as specified in the"
contract..

3.21 PREIAUNCH READINESS AND CHECKOUT PROVISIM13 "

3.21.1 ERECTION: The launch vehicle shall be capablo
of being transported by the handling trailer
to the launcher installation for erection,..
checkout, servicing, covntdown and launch.

3.21.2 CHECKOUT: All subsystems shall be capable of operation

during prelaunch checkouts using electrical, hydraulic
and pneumatic power furnished by external ground
sources. Electrical signals shall be transmitted*
through umbilicals to control and monitoring panels
located on the ground. Checkout shall be conducted
by use of the aerospace ground equipment.-

- 7• -. ->

• . . • -* * *
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4 , QUALITY ASST1,.E PROVISIM:. - -
4 , - . " . .

4a1 CIASSTYICATIN OF TESTS: Inspection and testing of
the launch vehicle shall be classified as acceptanco...
tests. This speciflcation does not make provision* ".--
for preproduction tests, production acceptance test . "

o and periodic revaluation test. Uhen such tests are-'
required, as outlined in the unified test plan, they•
shall be conducted as specified in the component or
equipment specifications. .

S4.2 ACCEPTANUE TESTS: Acceptance tests shall consib,".
of individual toots.

4.2a Ca7DIVIDUAL TESTS: Each Iaunch vehicle shall be sub-
Jected to the following tests as described in 4.4.

- . . "Test Methods" of this specification. "

a. Examination of product See 4.4.1

b. Acceptance test plan See 4.4.2

C. waes; " See 4..3.
d. Electromagnetic Interference Control- See 4..

4.3 TEST CONDITI:M"

1.3.l AT40SPHERIC CONDITIONS: Unless otherwise specified
herein, all tests required by this specification
shall be perform.ed at an atmospheric pressure of
between 28 and 32 inches of mercury, a temperature
of between plus 60*7 and plus 950F, and a relativo
humidity of not more than 90 percent. Where tests

4o are performed with atmospheric conditions substan-
tially different frcm the specified values, proper.
allowance for changes in instrumerb readings shall
be made to compensate for the deviation from tho
specified conditions.

4.4 TEST METHOD

4 .4.1 EYXAaNATION OP PRODUCT: The launch vehicle shall be
examined visually and manually for compliance with
3.1 prior to any other tests to determine that the
launch vehicle meets the requirements of worknanship,
identification, rarking, finish, dimensional require-
ments and cleanliness. -

. . . •.

*.° * , • . • . . -. .
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4. QUALITY ASSURAnCE PROVISIONS: (Cont)

4.4.2 ACCEPTANCE TEST PLAN: The launch vehicle shall be
tested in accordance with GD/C Test Specification
69-92100 as implemented by the GD/C Composite Test
Procedure 69-92090 when assigned to WTR. The -lainch
vehicle shall be tested in accordance with GD/C Test
Specification 69-92101 as implemented by GD/C Composite
Test Procedure 69-92091 for all ETR launch vehicles.

4.4.3 WEIGHT: The launch vehicle total weight shall be
checked to determine compliance with the require-
ments of the applicable addendum.

4.4.4 ELECTROMAGNETIC INTERFERENCE CONTROL (EMI): The
launch vehicle shall be tested in accordance with
the EMI requirements of Specification MIL-E-6051
as implemented by GD/C EMI Control Plan ZZK-63-005.

t

0'*
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5.3i-q PRESERATION AND PAKGIG Mns otews spcfe

5.1V C heAI: Cleanring allviy b eerc atpiohdn d'ackorang

5. tYIG yigshall be acmlse in accordance withSpcfato I.P16

assmbles hic shll e pesevedand packaged in
accodane wth BAMAInsrucionSM-65-R..13D.415.4 AKN: akn salb accomplished to meet require-

5.5 P.EPAATION1 FOR STORAGE: For vehicles coi~tractually"
c6v;Fred Tbi' 30 day ind6or storage, the following pro-

5.5.1re shall apply...

5.5.1.1 DRAIS, FITTINGS AND VALVES: All exterior drains, fit..
*tings, valves and other openings shall be closed using
urthreaded polyethylene plugs or caps, which shall be
secured in place with tape conforming to Specification

00 PP-T-0060. Areas where covers have been removed to
facilitate storage maintenance and all other Irregular
openings shall be covered with p olyethylene sheet con-
forming to Specdification MIL-F-3 301, which shall be se-
cured In place with tape conf orming to Specification.
PPP-T-0060. T'ape shall be applied to permit air circula-
tion under covered areac.

5.5.1:2 DOORS: All doors shall be secured in place with attach-
ing devices provido..

5.5.1.3 ELECTRICAL CONN~ECTORS AND) RECEPTACLES: Unthreaded
poI4yethylene caps shall be placed over connectors and
receptacles and shall be secured in place with tape
co!;:orming to Specification PPP-T-0060.

- .O , .
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5.5.1.4 MERIOR SURFACES: All exterior surfaces of the vehiclo
shall be cleaned in accordance with the requirements of
Specification m1L-P-116, process C-I, and dried in aa-..
cordance with process D-4 to remove allcurr'osioh,, and.
dust accumulation. All preservation coatings removed
during the cleaning process shall be replaced.

5.5.2 HYDRAULIC SYSTE4: The following shall be accomplished .
on the hydraulic system before placing vehicle In sto-

a. Verify that hydraulic fluid in the system conforms .
reouirements of GD/C Specification 0-75069. .

b. Check for external leakage and provide correctIvo
action if leakage is observd. . .. .. ..

-c. Remove all pneumatic charge from accumulators and.

fluid taenk.

d. Retain 4 pints of fluld ullage in the airbo o.
hydraulic fluid tank..

5.5.3 PROPELLANT TANKX (INRIOR)" Tanks cleaned to meet

requirements specified in section 3 shall be purgeod
with nitrogen conforming to Spei.fication MIL-P-27401.
The dew point of the tanks shall not exceed plus 30
degrees F. Liquid oxygen tank pressurization for storage
of vehicle sha31 be 2 to 5 psig; and fuel tank pressuriw
zation shall be 8 to 11 psig. Nitrogen for pressuriza-.
tion shall conform to Specification MIL-P-274OI.

5.5.4 THRUST CHAMBER ACTUATING CYLINDER (BOOSTER, SUSTAINM
AND VENIE):

5...4.1 PISTOi ROD: -. .

a. Exposed portion of rod shall be cleaned in accor-...ance with 'pecification MIL-P-116, process C-1. and

a light coat oi preservative liquid conforming to
K I Specification MIL-H-6083 shall be applied.

b. Preserved area of rod shall be wrapped with barrier
( material conforming to Specification MIL-B-121,
. grade A, which shall be secured in place iith tapo

conforming to Specification PPP-T-0060..

+ - a , " .+" • • ,"

-, :. . . ,., .. . . - -. , -
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5.5.4. Tm= -H =-

a. Thr'ust njozzle openings3 of booster., sustainer and'.--
vernier engines shall be secured with protective -

caps. Desiccant placed in area provided In eaD
shall conform to Specification M?4-D-34~64'

b. M ovement of the thrust chamber (booster and 'BUS-
tamner engines) shall be eliminated by installatim
of locking and securing devices provided. 71e
vernier enginee thrust chamber shall be secured
bo prevent free movement using tape conforming
to Specification PPP-T-0060. .

5.5.5 IQUM OX!EN FMJL AND DRAIN DUCT PRESSMMUATII?:
The fill and drain duct Pressure shall be raised'arA-
maintained above atmospheric pressure. Nitrogen used
for pressurization shall conform' to Spacification
NMh-P-2T401. Only liquid oxygen compatible tubing or
hose shall be used during pressurization.

5.5.6 CANISTERSt Canister shall be purged to the appropriate
prpessure and vacuum values for each canister, using
nitrogen conforming to Specification l4JL-D-6Oll.
Atter purging, canisters shall be pressurized to tho
appropriate psig value and leak tested. . -

5.6 WMAKl: Interior and exterior containers shall, bo
marked in accordance with DN1-SD-129. This shal' be

intrprtedto nclde llprecautionary and spec_a1
markings as applicable.

5.7 SPECIAL HA1DLING* LOADING TECHNIQUES AND DEVIME:

5.7.1 AIR 7PRAISPORTATION: Transportation of the vehicle by
6air is limited to a C-133B type aircraft. Launch

vehicle air frame pressurization shall be in accord-
0, ance with Technical Order 2l-SN65P-23-2-9,.

5.7.2 SUMPACE TRANPORTATION1: Transportsttion of the vehicle
shall be in accordance with requirements of Technical
Order 21-S,165D-9'J-2-6. When transporting the unit via
any public thoro. 7hfare,. ti-B utilization of material,
equip-pent and pers, nnel shall be in accordance with
the provisions Df lca.l, state or interstate highway
transportation regulationsq,

~~0
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6.1 IMENDED USE;: This sp cificatlon is intended to be
used as the contract document which describes the
launch vehicle and assocaiated kits supplied under
the terms of' the contract.

6.2 flEFflITIOM:
6. -2. 1 LAU1CH VEHICLE: Use of~ the term "launch vehiclen

shall be intended to mean the Atlas Standard Launch
Vehicle (sLv-3) as depicted Cn GD/C Drawing 69-000011
exclustve of the Agerna upper stage and payload.

6.2..2 BASIC LAUNCH VEHICLE: Use of~ the term "basic launch
3 vehicle" shall be intended to mean the basic booster

as depicted in GDSpeaJ ction6 exclusive

6.3 CORDINATE AXIS S~IZTE-IS AND SIGNT C01NTI0M Coordinate
axis sse.and sign ecn'ventions used by various designgroups in reports and drawings at General Dynamics/Convair,

aeas follows-.

L. TJotors
2. ArodynlcCoefficiecnts (SLY Acrophysics)

PO~itive Zeta Axis r 3. Derody~ Cofrcie nt roiqs) ~ otlistc
Poi ve Axisfo3671. Thoyno A nalys s ( Cent3.au i'oup)los

0?O MrtSve TOWl (Z) Axs. or1. ,5 5e~ Au9topilot, dEfine Stei pCt=c,
Positi'v. Z Axia forOCtv 2 OnXIS Inor 3,6,7,9o

rua io% Axis for 8 .D2e Srcue rus
Poultiva few Arfor 1,, .Srs ..~je Srs rvs

oCativo Z Axis for 6,79a rol
Positive . 3 o
Xs:o I"fo

foiiaailfr243
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See applicable addendum for equipment list.
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DMVATIOIS

4ii The foIlowing deviations, collected in GD/C
Report 69-00033, shall form a part of this~specificatioa.

004 .' i
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2 PML-D.5=,~ .

3 II-D-50=2 :--

7 MIL-b--50=S

8 AU-D.508

22 ?4fl-P.'55183A

23 ?4I-P-55183

29 !41L-P-58a

A 4 29 rmn-w-583a

-- K - j. .. . . :3 - ?4m~w~ 838 .~*-:

22 I - .. .. .

23. 1-- -518

2 - M -. .85-
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4 -- Item Doe1r~~b1nte

- ~33 MILA-4-8160B -- ~ .. *

341 H. . .4 *.1

35 ~l486

* ~~36 4s-862 -

39 MI-&8603M

47 fld~.-&603 :- .-

- 048 MILAJI6IOA .4 *

50 NL-F,-1&l

52 NIL-E-8189&

50 MIh-l4~5 *

61 !1-85

72 ?41L-M-250117 -4

75 mm-m-I425174~.

76 MIL-E-251175 .

K 77 141L-E-251475> .

~ ( 79 mIL-H-25lI75

83 AFB?4 Exhibit 58-20.

... ... ... .. 86 AFBM Exhibit 58-20& '.
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Itema Docum~t

90 ARM 804I.-. -- --

91 AEec 80t-i " 6-690-1
.0A

93 1.Rt 801 • ec-. E+ 69....

1a4 97-00.20b

Secio Desi4L ta-P-55..:. . +
• -. • .P553.°

DoN 4n Effective EID 69-1690-I
ethlu 8

D ' 115R1 MIL-R-8189B' Effective BID 69-1600-19
-. --2,, and 3, BID 69- 640

"- " . -la -2, and "

- b6

Section III, AFM El-hb8 .T"5
Page 9 &201

Section II, .IL-P-5518 .. "
Page 15 ."

Section ii NIL-P-5518.
Page 16
Section TI, 141L-I-.6. :.
Page 13

Section III, ,'t-8160.
Page 15 ."". ....

Section III, MIL-M-855" -.. --
Page.16

'Section IIII MtIL-1-266M

0. 
.

4* Pago 18 .- ..
Section III, -,-I'o00". ...
Pago 20 .- - ...

Section- II, MO.--il:. .. . " • ••

Pa e ..2...,

- . o* * *. * + •. -. --- .* . . . . * ...
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Item Doc,,cs- t --;..... ..

Section I .- ..- ..
Page 23 . - . - -. .. .

Section III, -M.L"--8160D

Page 24 - .

Section III, MIL-W-8160D
VPage 25. - 7-

Section III, -I " .- ,
Page 2 •..
page. 28 . -" :"
Section III,
Page 28
Section Ifl, fl-E81. -

Page 29 .

Section III, M.,-S... . .

Page 31- • .

Section III, , -
Pago32 . . . .

Section III, ?I4L-W- 6805
Page 3.

Section III,
Pago 35 .

Section 11I, 1L-w-6858•

Section III, NI.-W-8160D "
Page .40

Section III, ml.-W-8O" . -"
Page 41 -. "

Section IT-, To mm-W-8160D "
Page 42 ". ..

* . . .-

. -

Page 42 .. . .. . . ...-.
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Item Document Notes

Section III, MIL-w-8160
Page 44

Section III, AFBM Exnibit
Page 45 58-20A

Section III, GD/A Specification
Page 46 69-00202A

Section III, MIL-W-8160D
Page 47

Section III, MIL-I-2660.
Page 48

Section III, MIL-W-6858B
Page 50

Section III, MIL-W-8160D
Page 51
ECP 7000-29R2 MIL-M-8555 ED 69-16001 thru -13,-15

69-1610-i, -2
69-1620-1 thru -12
69-1640-1 thru -11,

1 -18, -27, -37
69-1650-1 thru -I1.

-18, -27, -37' 69-1690-1 thru -II,.
-18, -27, -37

ECP 7000-30RI NIL-E-25366 Em 69-0071-1,-2, and -3

ECP 7000-32R MIL-I-26000

ECP 7000-33RI MIL-I-26600

ECP 7000-34 MIL-1E-2660n
ECP 7000-35 MIL-I-26600

ECP 7000-38RI MIL-M-25047AW(1
ECP 7000-39 MIL-F-7179A EID 69-1600-I , -2 and -3
ECP 7000-40 MIL-M-e5047A(l)

ECP 7000-41 MIL-I-26600

ECP 7000-42RI MIL--8555.
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Item Document Notes
ECP 7000-43 MIL-E-8189B

ECP 7000-44 MIL-i-8500B

ECP 7000-44RI MIIL-I-8500B 69-160o-9, -15 and on
69-1610-1 and on
69-1620-14 and on
69-1640-1 thru -2E,

-2 and on
69-1650-13 thru -26, -28

and on
69-1690-I thru -26,

-2 and on
69-1660-1, -7, -10 and on

ECF 7000-45 MIL-S-6644A

ECP 7000-47R1 I.LIL-E-8189B EID 69-1690-1, -2 and -3

EC£ 7000-48 MIL-E-5400D EID 69-1640-1 thru -12 and
69-1600-1 thru -12

ECP 7000-53 MIL-W-8160D

ECP 7000-56 MIL-E-8189B(ASG)
EC P 7000-61 MIL- -2660

ECP 7000-64 MIL-I-26600

ECP 7000-65 MIL-I-26600 EID 69-169-I,-2,-3;-30

ECP 7000-68R1 MIL-M-8555 ED 69-1600-i thru -13,-15
69-1610-1, -269-16'0-1 thru -12

69-1640-1 thru -11,
-18, -27, -37

69-1650-1 thru -11,
-18, -27, -37

69-1690-1 thru -11,
-18,-27,-37

ECP 7000-69 MIL-E-8189B ED 69-1690-1 thru -10,-18, -27

ECP 7000-70 MIL-E-8189B(ASG)

ECP 7000-71 MIL-M-25047A EID 69-1600-1 thru -3
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IItem Document Notes

EC? 7000-76 MIL-E-8189B E1L 69-1690-4 and on

44EC? 7000-78 MIL-I-26600

IECP 7000-81 KIL-I-266oo(2) Em 69-1600-8, -9, -10,1 -12 and on

I ECP 7000-8 TL--5087A(ASG) (1)

ECP 7000-83 IL-I-26600

ECP 7000-84 M.IL-I-266o0 ED 69-1600-7 thru -39
69-1690-18, -19, -20.--30

ECP 7000-85 14IL-I-26600 EID 69-1600-13 and on

0

<40

0
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The following deviations, collected in Report
GDA-CHA64-022, shall form a part of this specifi-
cation for equipment designed or produced under
Contract AFo4(695)-710 and for other effectivities
as noted herein.

Item Document

1 M!L-STD-lA
2 MIL-ST-lA
3 MT-L-STD-2B
4 MIL-STD-2B
5 MIL-HDBK 5

6 MIL-STD-8B
7 ,IL-STD-8B

I IL-STD-1OA
9 MIL-STD-12B

10 MIL-STD-15-1

11 JAN-STD-19
12 MIL-T-27B
13 MIL-STD-34
14 MIL-STD-106
15 .ML-STD- 107A

16 MIL-HDBK 131
17 ANA-BUL-143d (1)
19 ,IL-T-152B(1)
20 ,IL-STD-17621 MIL-STD-248A (1)

22 MIL-STD-248A(1)
23 MIL-STD-252
25 MIL-STD-275A
26 MIL-STD-275A
27 MIL-STD-275A

28 QQ-N-290
29 ANA Bulletin 391a(l)
33 ANA Bulletin 445
34.1, 35 MIL-STD-454

( 39 USAF Bulletin 527

01
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APPENDIX II-B (Cont)KItem Document
4o0 USAF Bulletin 527
41 *QQ-S-571D
42 miL-sTD-687
43 44 MIL-STD-701C
46 ?fL-sTD-826

6 MIL-ST-0 9A1
4Z mi4L-B-86 (1)

725 7. MIL-BT-5077 I--07 1

76 MIL -247 AG

77 MIL-5T-47 AG

81 14mL-E-54DS,o

82 M~IL-E-5468O ( ASO)

~) Sf68 MIL--501DAS
6 5 MIL-E-5400D AS)

86 ?41L-E-5400D AI

875 IIL-E-5400D AO

76 _I--40DA77ILE500 I I
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APPENDIX Hl-B (Cot)

Item Document

88 14IL-E-54OD ASG
9 miL-r-51400D ASO
9 MIL- -5400D ASG

91 MnL-E-54OOD ASJ
91- mn--LE-50OD ASOJ

93 MAIL-E-54OOD ASG
94 141L-E-5400D ASG

95 ?41L-E-5400D ASOy96 MIL-E-5400D ASG

97 miL-E-5400D ASG

99 MIL-E-5400D (ASG)
100 MIL-E-5400D (ASO)
102 MIL-H-5440D
103 ?41L-D-5480D

105) ?4L-C-c5503B
106 MIL-C-5503B
107 MIL-C-5503B
i08 nI-C -55033
109 MIL-C-5503B

110 NL-,C-55O3B
112 MIL-F-5506A I1
113 I4IL-F-5509A 6'
114 mIL-F-5509A 6
115 DIIL-F-5509A (6)

11:6 MIL-F-5509A (6)
NIL-F -550%' 6'

MIL-F -5509A 6,
-~ 1).~MIL-F-5509A 63

A~Y 120 IL-F-5509A 6

121 MIL-F-5509A(6
122 MIL-F -5509A 612LI--59
125 MIL-P-5509A 6

125~ MI--5 A6
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APPENDIX II-B (Cont)

Item Document

126 MIL-P-5514B (ASG)1 127 MIL-P-55i4B (ASG)
128 MIL-P-55i4B (ASG)
129 !41L-P-.5514B ASO1130 I4IL-'P-5517B ASGI

131 MIL-P-518c
132 MIL-P-5518Ct
.133 MIL-P-5518C
13 4 MIL-P-5518C
135 MIL-P-55i8c

136 MIL-P-5518C
13~ MIL-P-55i8c
130 MILP-5518C

139 MIL-P-5518C
140 MIL-.P-5518c

141 MILc-P-5518C
142 MIL-P-5518c
143 MI-P-5518c
144 MIL-P-5518C
145 M.IL-P-5518c

146 MIL-P--518c
147 14L-P-5518C
148 ?4IL-P-55i8c
149 MI-P-5518cK: 150 MI-P-5518C

0151 MIL-P-5518c
153 MIL-P-5518C

15 MIL-P-5518c
155 MIL-P-5518c

r0
0

~156 141L-P-5518C

157 MIL-P-55i8c
158 MIL-P-5518C
159 MIL,-P-5518C
160 MIL:F:5518C

o161 MIL P5518c

jt
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41 iAPPENDIX I-B (Cont)

~0Item Document

162 ?4T-P-55i8c
163 M4IL-P-55l8c
1641 MIL-P-55i8c
165 I4IL-R-5520B
1L66 MIL-R-5520B

169 MIL-R-5520B
I7 MIL-R-5520B
171 M41-R-5520B
172 MIL-R-5520B
173 1fL-R-5520B

173 MIL-R-5520B
175 MIT1L-R-5520B

2176 MIL-R-5520B

17 MIL:R..5520B

172 MIL-I-681(2o)ce2

184 miL-s-64 USF
18 MIL-S-6644A (US)
187 MIL-S-6644 (UAF

188 141L-s-6644A (USAF)
189 miL-s-6644A (USAF)
190 MIL-S-6644A (USAF)
191 miIL-S-6644A (USAF)
192 miL-S-6644A (USAF)

193 miL-s-6644A (USAF)
194 MIL-S:6644A (USAF)

195 m1a-s-6644A (USAF)
196 mia-s-6644A (USAF)
197 mXL-s-6644A (USAF)

19 I--64AUA
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APPENDIX I-B (Cont)

ItaeM Document

198 MIL-s-6644A USAF~
199 MIL-s-6644A USAp
200 bin-s-6644A USAF)
201 mU.-s-6614A USAF)202 mIL -s-661i4A USAF)

203 MIL-s-6644A USAF)
204 mIL-s-6721B 1)
205 I--85()
206 m-w-6858B I
207 m~iL-w-688 1I
208 MIL-W-6858B (1)209 MIL-W-6858B(1)
210 MIL-1-6868B211 1L-P-6906A.
212 -EL.-7016'

(215 MIL-C-7078A
218 MI-
219 MIL-I-744d,
220 MIL-W-7622B
221 MIL'-A-7772B

222 MIL-A-7772B
224 141L-A-7772B
225 ?41L-A-7772B
226 MIL-T-7928E (iL
228 mnI~-w-8l60D

229 mIL-w-M16D
230 imI-w-816D
231 mIL-w-860D
232 mII-w -816D

233 rMiL-w-8160D
22 MIL-W-8160D(l) (Ef f all launch vehicles)234 miL-w-8i60D
235 mIL-w-8160D
236 mIL-w-8160D
237 MIL-W-8160D
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APPENDIX tI-B (Cont)

KItem Document

238 miL-w-816OD
239 mIL-w-816D
240 mII,--160D
241L MIL-W-8160D

[242 miL-w-8160D

K 243 mIL-w-816D
244 mia-w-8160D
245 miL-w-8160D
246 mai,-w-8160D
247 miL-w-83.60D

248 mI-s-8169c (usAF
249 Mi---816C (USAF

4 250 mIL-s-8169c USAF)
251 miL-S-8169c (USAF)
252 miL-s-8J.69c (USAF)

253 II-E-8189B 1 (ASO)
254 MIL-E-8189B 1 (ASG)
25 mfl.-E-8189B1AS
256 miL-E-8189B 1I ASG1
257 141L-E-8189B 1 (ASO)
255.2 MIL-E-8189B 2
258 MIL-E-81891 (I) (ASG)
261 miL-i-8500B
262 MIL.-D-8510B (ASG)
263 m n-s-8516c (1)
26V miL-m-8555A

265 MIL-M-8555A
266 MIL-M-8555A
267 ?4L-M-8555A
26 MILT-M-8555A
27 ILM855
270 MIL-M-8555A

27 MIL-M-8555A
273 MIL-P-8564B (ASG)
274 MIL-P-8564B (ASO
275 141L-P_8564B (ASO)
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oAP DENDIX II-B (Cant)

Item Document

276 mi-.. 4 (ASG)
277 miL-P-854B (ASG)
278 MIL-P-8564B (AS)
279 MIL-F-85@4B (ASO)
280 miL-i'-8564B (ASG)

281 miL-P-8564B (ASO
282 ?41L-P-8561B (ASG
283 MIL-P-8564B (ASG
284 ~ miL-P-8564B (ASG
285 miL-P-8561B ASO

286 mit.-P-8564B (ASO
287 miL-?-8564B (ASO
288 miL-P-8561IB ASG

289 myL-P-856{B AScj
29 IIL-P-8564B ASGI

291 141L-P-8564B ASG
292 miL-P-8564B ASO
293 miL-P-8561B ASO
294 MIL-P-8564B ASG
295 miL-P-8564B ASGI

296 mIL-P-8564B ASOJ297 14L-P-856'IBAS

2N8 mI-R-8573A 3)
299 miL-c-8603A
300 mIL-w-8604
301 mIL-m-8609A
302 MIL-V-8628 (AER)
303 MIL-V-8628 (AER)
30N miL-s-863)4B(2)
307 MIL-H-8775B

308 MIL-H-8775B
309 Fill-H-8775B
310 hlilt-H-8775B
311 M'L-i-8775B

f312 M." -}i-e2775B

1 (
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'IAPPENDIX II-D (Cont)

Iterai Document

313 IAIL-H-8775B
N0314 MI--7753

315 M41L-H-8775B
316 Mw-z-H-8775B
317 mIL-H-8775B

318 miL-H-8775B
319 MIL-H-8775B
320 MIL-H-8775B

321 !fL-H-8775B
324 MIL-H-8775B

322 miL-H-8775B
3N ~ MIL-H-8775B
325 MIL-V-8813 (ASG)

>.326 iM TT-V-8813 (ASG)
327 miL-v-881,3 (ASG)

328 miL-v-8813 ASO
329 MIL-V-8813 ASO
330 ?4IL-V-8813 ASO
331 MIL-V-8813 ASO
332 14T-v-8813 ASO

333 MIL-V-8813 (ASO)
334 MIL-V-8813 (AGO
335 miL-v-8813 (ASO)
336 miL-v-8813 ASO
337 IrL-V-8813AS

338miL-v-8813 (ASG)
338 miL-v-8813 ASO)339IL-F-881.5 ASG

310 MII,-F-8815 ASO,

3)42 MIL-F-8815 (ASO)

344MIL-F -8815 (ASO)
345 MIL-F-8815 (ASO
346 MIL-F-8815 (ASG)
347 NIL-F -8815 (ASO)
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Item Document

-448 mim-F-8815 (ASO)
349 L 349 -8815 (ASG)
350 mIL-F-8815 ASG
351 miL-F-8815 ASG,352n ILF-8815 (ASO)

N-F -8815 ~S

35 miL-F-8815 (ASO
355 MIL-F-8815 (ASG
356 MIL-F-8815 ASG357 MIL-F-8815 ASG

358 MIL-F-8815 (Asa)
359 141L-F-8815 (ASO)

360 M~IL-F885(S)
360. MIL-F-8815 (ASO)
36i miL-F-8815 (AS)

( 363 ?41L-F-8815 (ASG)
3634 mIL-F-8815 (ASG)

%366 MIL-A-8897 1()
MIL-A-8897(l

369 MIL.-A-8897 1
370 NIL-A -8897(1L)
371 MIL-A-8897 (I
372 MIL-A-8897 (1
373 MIL-A-8897(1I
372 MIL-A-8897 (1
375 MIL-A-8897(1)1

376 MIL-A-8897 (1
37Z MIL-P-9024B

37 MIL-W-9411A (2)

3Z9 miL-m-9868A
3 0 MIL-~M.9868A
382 I-P-.0971B(1
386 MIL-N-13231A (2)
387 MIL-M-13231A (2)

4l
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APPENDIX II-B (Cont)

Item Document

388 mIL-c-14550
389 MIL-F-157331)(1
390 mIL-I-16923D I1
39.1 14L-N-18307C I1
392 141L-P-1 9692B

393 ?41L-P-1L9692B
394 miL-P-19692B
395 MIL-P-2L9692B
396 miL-P-1969o2B
39T mI-P-19692B

398 miL-P-1 96923
399 miL-P-1L9692B
400 ma:L-p-19692B
401 miL-p-19692B
402 141L-P-19692B

403 miL-p-i96M2
404 miL-P-3.9692B

o405 miL-P-i 9,692B
4o6 141L P-19692B
407 miL,-P-19692B

4'408 miL-P-19692B
409 141L-P-i9692B
410 mIL-*P-19692B
411 miL-P-1L9692B

412 aL-p-9692B

41 mIL-P -1 9692B
41 mii,-.P-i9692B

1'0415 MIL-P-~19692B
416 MIL-C-20159B
417 MIL-C-21097B

418 MIL-S-22i41
419 MIL-S-22146(1)
420 D'IL-S-22216
421 ivIL-C-22229(l)
422 M4li,-C-22857B
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APPENDIXC II-B (Cont)

item Document

1424 MIL-14-25047A (1
425 MIL-M-25047A (1
429 141L-1-25o4t7A (1)
430 miL-m-25047A (1
431 MIL-14-25047A (1

432 141L-M-2501 47A (1)

435. MIL-E-25o3660
436 MIL-R--2547A1
433 141L-T-25375A

434 MIL-H-25365A
440 MIL-E-25365A
441 MIL-H-25475A
442 MIL-H-25475A
438 MIL-H-25475A

434 MIL-H-25475A
44o MIL-H-25475A

442 ?4L-H-25475A

443 MIL-H-25475AN

449 MIL-H-25475A
45 M41L-H-25475Ait451 MIL-H-25475A
452 M.IL-H-25475A
453 MIL-H-25475A

450 MITL-H-25475A
455 141L-H-25475A
456 MIL-1im25475A

453 MIL-H-25475A

454 MIL-H-25475A

45 I-H245
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APPENDIX Il-B (Cont)

Item Document

459 ?41L-li-25475A
460 IMIL-H-25475A

462 MnILH-25475A
463 MIL-V-25517A (AsG)

464 !41L-V-25517 A (ASG)
465 M'IL-V-25517A ASG)

466 MIL-V-25517A S
467 !1-VI-25517A (AS-G

468 Mn41-V-25517 A AtSGI

469 MnI-1-25517 A (ASO
14-70 Mfl17-V-2551Th k 253'
471 MfL-V-51A ASG)I472 N4IL-V-25517 A CASO)
473 MIaL-G-25V6-,A (3)
474 MIL-G-25867A (1)

475 IMI-G-258b67A (J
477 !MII.-G-25S67A I3

48 lin-G-25867A I3.
479 le4'L-G-25867A

48O MIL.-G-25867AI

-. 482 MIL-G-25867A (1
483 MIL-G-.257Ai

KI4849I--26Al
400MI .:-C-26o74(A )

1 491 I.nI-E-26144 (USAF)
49 mU-E-2614-4 (us.)

491 MMI-E-26144 usI
493 MIL-E-26Mk4 USAF

ZA 49 lLE-64 s

'2"t 94I LE264,UA
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>11APPEnDIX ITI-B (Cant)

HI''Item EDiB: s us
4~96 m a--E-26i14 uSA
4g MIL- 264 I

p4 ~Me-E-26144 w

5W0 XI-E-26i44 (uswi

503 :;fl..c-~26482,C (1)
505 - U

505.3 mnIL4;-26512C
I 5C6 YMf-I-26600(2)
I ~.507 IMM ~21~-v-27, 062~Li 537, 5MJEIL-R-275.O(USAF)(1

510 IMIL-R-27542A UsA.
513. -'1L--27542A usA?
512 !aL-R-27542A .USAF
513 MrI- R-27542-t ~uw

15 3
55 IrM -R-27 42A US"

5i6 'M"TL-R -275- 2A USAF?r~I517 tA!L-P,-27542A -,USAF

Co519 HIL--~27894A (US.A?
511 IMS 33700.,

523 M 723
526 !I-lL72A( )

I 527 M~IL-E-45782A Va!1
528 .M-E-45782A( )

1529 -"LL-E "5782A(I-1)Ko1 530 I~MI-E-45 1!2A531 IL-S45782A m

533 ~ IaL-E45782A Yfl

V2

,o>
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538.2 -5515

5631 (1)Eh-6-
561.1 6.

565 !S:-C--PC-158B
5636= S0- FR C- -15S BL

565 .SFC-PROC-158B
566 IMIPC-PRCC-1-8B

571 MC-FRC-158B(1

5714 V-6300 .8-55
575 QM63GO.8-5650
576 c:.,63oo.8-565c
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4 RUBBER ASSMBLY AGE COTROL LOG

Hydraulics
'0 Part No. Nomenclature

27-08550 Booster Servo Cylinder
27-08551 Booster !Wdraulic Fluid Tank
27-08552 Sustainer Hydraulic Fluid Tank
27-08553 Sustainer Accumulator
27-08554 Booster Accumulator
27-85314 Sustainer Actuator Assembly

o, 1 27-08565 Check Valve
7 27-08566 Booster Hydraulic Pump

69-85311 Vernier Outboard Actuator Assembly (SLV-3)
27-85312 Vernier Inboard Actuator AssemblyI 27-08587 Veanier Accumulator
27-08590 Sustainer Hydraulic Pump
27-o8s61 Booster Hydr aulic Relief~ Valve (Vinson Only)A 27--8568 Two-Way Valve27-08569 Sustainer Hydraulic Relief Valve (Vinson Only)

27-08570 Pneumatic Relief Valve
27-08555 Staging Disconnect

1 27-08556 Staging Disconnect
27-08557 Rise-Off Disconnect
27-08558 Rise-Off Disconnect

?neuinatlbs
27=08245 LOX Tank Regulator (Fluidgenizs Only)

27-08246 Fuel Tank Regulator (Fluidgenics Only)
27-08128 Staging/Rise-Off Disconnect

Praiion
7-02315 Fuel Fill and Drain Valve

S27- _J6 Fuel Staging Valves AftI= 2-,ie-,29 Fuel Staging Valve, Forward
7-0?S7 Booster Fuel Pre-Valve
7- -1 Sustainer Fuel Pre-Valve
7-02337 Fuel Start Tank Vent Check Valve

Airfirame
Ai 7-45 fr Separation Fittingi7-45435

4
.p

°i~


